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Developments in Cast-Iron Research. 


The third report of the Cast-Iron Research 
Association for the year ended June 30, 1924, has 
just been issued, and the most effective way of 
assessing the present state of affairs is to compare 
this report with the second annual report, dated 
December, 1923. It is evident at once that the 
Association is on a much more businesslike basis, 
and that a definite and considered research pro- 

amme has been prepared, not merely as a pious 
hope on paper, but is actually in progress. 

The programme has also been prepared very care- 
fully to appeal to all sections of the membership. 
Many members being small founders without 
pon SF laboratories or adequate technical control, 
would have little sympathy for a programme which 
consisted entirely of research of a rather remote 
and academic type. For such, the more practical 
investigations on moulding sands, facing sands, 
malleable iron, automobile cylinders and pistons, 
etc., will have "considerable appeal, to say nothing 
of the useful work being done in connection with 
the improvement and standardisation of the 
cupola practice and temperature measuring prac- 
tice of individual members. 

There is, however, another section in the iron- 
founding industry, to which we made reference 
recently in this column, which is largely concerned 
with the production of special irons of particu- 
larly high quality which is associated with large 
wosles possessing considerable metallurgical know- 
ledge and experience, and having their own 
laboratories. These works, in most cases, do not 
desire to have detailed information regarding the 
manner in which scientific knowledge may be ap- 
plied to a particular product. They appreciate 
more the fundamental investigations which are 
also in progress, the data from which they are 
able to apply for themselves, and here, again, 
valuable work is being done. The properties of 
a series of typical British grey irons are being 
studied so completely with regard to their con- 
stitution, thermal history and mechanical tests 
that considerable light cannot fail to be thrown 
on the often erratic behaviour of cast iron—erratic 
because it is insufficiently understood. In addition, 
similar work is being done on heat-resisting and 
corrosion-resisting cast irons, and on resistance to 
abrasive wear. ‘ithe question of pearlitic iron is 
also being dealt with. 

The policy of the Association is evidently to pro- 
vide information which is of service to the indus- 
try, and yet to keep closely in touch with other 
agencies carrying out research work on cast iron, 
such as universities, the Ferrous-Alloys Research 
Committee, which, under Dr. Rosenhain, is carry- 
ing out remarkable work at the National Physical 
Laboratory, so that everything likely to be of value 
may be placed at its disposal immediately. 

We have had opportunities of examining closely 
the work of the Association, its membership and 
its financial position, and it is scarcely conceivable 
that any foundry or engineering works in Great 
Britain could not obtain through the Association 
returns out of all proportion to the subscription. 
Foundrymen are universally agreed that the 
Association is a necessity, and within the present 
financial year recognition of this new activity in 
the form of new members must be sufficient to 
justify its continuance in future. 

The industry has passed through a depression 
almost unprecedented in magnitude, but there are 
definite signs of its emergence, and with increased 
confidence and business there can be little doubt 
that engineers and ironfounders will be prepared 
to support the Association in the way it deserves. 
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British Cast-Iron Research 
Association. 

At a meeting held yesterday at the Institution 
of Mechanical Engineers the third annual report 
tor the year 1923-1924 was submitted. 

The period covering the third year of the exist- 
ence of the Association has been essentially one 
of transition, but the Council records with satis- 
faction the definite progress made both in member- 
ship and in work undertaken, and the promise of 
continuous growth and expanding usefulness in 
future, shown by larger income, greatly-augmented 
research programme and other developments, and 
the increased interest of members. 

Membership. 

The subscribing membership of the Association 
in all classes comprises 248, compared with 229 at 
the end of the financial year 1922-23. The number 
of ordinary and trade members is 185, and of 
‘associate members 63. New members joining since 
the end of the financial year brings the total to 
257. Compared with other similarly constituted 
Associations, this membership is not unsatisfactory, 
but the number of blast furnaces, foundries and 
engineering works engaged on the production of 
pig, grey and malleable iron is such that there 
is room for considerable improvement. Further- 
more, the low basis of subscription renders it 
possible for even the smallest concern to join 
without incurring serious financial obligation, and 
a considerable increase in income is necessary to 
enable the Association to reach its full usefulness 
to the industry. There is ample evidence to show 
that the prolonged and serious trade depression 
which has affected the ironfounding industries 
with exceptional severity is the main reason for 
the reluctance of many prospective members to 
join, apart from its effect in diminishing subscrip- 
tions, which are dependent on foundry labour em- 
ployed. During the last few months the goodwill 
of the industry towards the Association has been 
enormously increased, and this should result in 
considerable accessions to membership as soon as 
the anticipated trade improvement materialises. 

Council. 

The second annual meeting was held in London 
on March 20, 1924, when the President, Lord Weir, 
took the chair. Mr. F. B. Fielding and Mr. 
H. C. Buckmaster, O.B.E., J.P., were elected to 
the Council, and the following were re-elected: 
Mr. J. Arnott, Mr. J. Cameron, Mr. F. C. A. H. 
Lantsberry, Mr. W. B. Parker, Mr. R. O. Patter- 
son and Mr. H. J. Young. 

The elections of Commander C. W. Craven and 
Professor T. Turner, M.Sc., as vice-presidents were 
confirmed, and the President and vice-presidents 
were re-elected for a further year. 

The Council again elected Mr. H. B. Weeks, 
F.LC., as chairman, and Mr. F. J. Cook, 
M.1I.Mech.E., and Mr. Oliver Stubbs, M.I.Mech.E., 
as vice-chairmen. Mr. J. T. Goodwin, M.B.E., 
was also elected vice-chairman, and the Associa- 
tion has been greatly indebted to them for their 
unremitting and valued service. 

The Council records with regret the loss to the 
Association and to the industry by the death of 
Mr. Robert Buchanan. 

During the year nine meetings of the Council 
have been held, with an average attendance of 
twelve. Forty-one meetings of committees and 
sub-committees have been held, with an average 
attendance of eight. These meetings have been 
held at London, Sheffield and Birmingham. 

The thanks of the Council are due to the Iron 
and Steel Institute, the Institute of British 
Foundrymen and the Sheepbridge Coal and Iron 
Company for the loan of rooms for meetings. 

Internal Organisation. 

During the year a number of important changes 
have been made in the internal organisation. The 
Executive Committee, Education Committee and 
Membership and Finance Sub-Committee have 
been dissolved, and the Council now meets in 
alternate months to transact the ordinary business 
of the Association. It has appointed two main 
committees, the Researeh Committee to supervise 
and extend the research programme, aided by 
sub-committees for each important group of in- 
vestigations, and the Publications Committee to 
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supervise the activities of the Library and Techni- 
cal Information Bureau, and the issue of reports 
to members. A new Membership Committee has 
been formed, and special committees have been 
appointed to deal with particular matters and 
subsequently dissolved. 

The internal office organisation and staffing 
arrangements have been radically modified and 


improved. 
Officers and Staff. 

The Council has appointed Mr. J. G. Pearce as 
Director of the Association in succession to Dr. 
Percy Longmuir, whose resignation was announced 
in the last report, and the Council anticipates a 
steady increase in growth and prestige of the 
Association under the Director’s guidance. 

During the year Mr. T. Vickers, the secretary, 
resigned, and, after full and careful consideration, 
the Council came to the conclusion that it would 
be in the interests of the Association if the 
Director, with suitable assistance, could under- 
take the duties of secretary as well. The matter 
was put to the Director, and met with his hearty 
concurrence, and he is now acting in the dual 
capacity of Director and Secretary. The Council 
is pleased to report that, so far, the arrangement 
has worked admirably, and has given very satis- 
factory results. 

It will be generally admitted that the very great 
experience and knowledge of the industry possessed 
by Mr. J. E. Fletcher has been a very valuable 
asset, and the Council is pleased to report that 
he has accepted the position of Consultant to the 
Association. 

The Council has pleasure also in reporting that 
it has recently been able to strengthen Mr. 
Fletcher’s connection with the Association, which 
is sure to give the greatest possible satisfaction 
to members generally. 


Research Work. 

The research programme has been greatly ex- 
tended. It has not been possible to complete and 
issue reports on all this work, but a nuinber of 
reports are in hand for early distribution. 

e Council desires to acknowledge its apprecia- 
tion of the services of the eminent scientists who 
assist the Association on the Council and com- 
mittees, and who voluntarily supervise some of the 
investigations. 

The Association co-operates freely with Univer- 
sity research workers in cast iron by assisting in 
planning investigations and providing material, 
and in this way discharges a duty with regard 
to cast-iron research in general, and acts as a 
clearing-house for all investigations of interest to 
it. 

At the end of the financial year the Council 
acquired, in the first place for a period of two 
years, laboratory premises situated in Guildford 
Street, Birmingham, for the purpose of housing 
research workers and for conducting chemical, 
microscopic, heat-treatment and mechanical tests 
incidental to investigations in progress at other 
centres. The necessary staff has been engaged, 
and the laboratory is now working and cannot fail 
to render the Association considerable service. 

The services of the Association have been at the 
disposal of members having particular difficulties, 
and many members have testified their apprecia- 
tion of the promptness and value of the reports 
transmitted. The contact with the industry 
thereby secured is of great value to the Director 
and Consultant. 

Of particular interest has been an inquiry into 
cupola practice, reports on the practice of about 
forty members having been supplied based on 
information requested by the Association. 


Library and Information Bureau. 

The Library and Information Bureau has been 
strengthened considerably in books and periodicals, 
and is used to a considerable extent by members, 
in addition to investigators and office staff. 

The library probably forms the most complete 
collection of books nn periodical literature relat- 
ing to ironfounding in the United Kingdom, and 
the system now being developed will enable mem- 
bers and investigators to ascertain readily the 
available information on any matter relating to 
cast-iron production and treatment. 


(Continued on page 450.) 
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The Influence of Phosphorus on Cast Iron. 


By J. E. Hurst, 


The element phosphorus is introduced into pig- 
iron from the more or less phosphoric gangue of 
the ore. Iron ores smelted can be divided into two 
distinct classes according as to whether they con- 
tain phosphorus or not, and in turn the smelted 
product pig-iron can be divided into two similar 
classes—foundry irons, containing phosphorus in 
varying amounts up to 2 per cent., and hematite 
irons containing only traces of phosphorus barely 
exceeding 0.08 per cent. It is highly probable that 
the phosphorus enters the fluid iron direct in the 
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DIAGRAM. 


blast furnace, as the phosphide of iron, Fe,P, 
derived from the 4CaOP,O, slags. 

Practically the whole of our knowledge of the 
mode of existence and the behaviour of phosphorus 
in iron and iron carbon alloys is derived from the 
magnificent work of the late Dr. Stead, and 


is to be found in his many now classical memoirs. 


Iron and Phosphorus. 


The constitution of the iron-phosphorus alloys 
is in many respects very similar to that of the pure 
iron-earbon alloys. Dr. Stead* showed that up 
to 1.70 per cent. the phosphorus existed in solid 
solution in the iron as the phosphide of iron Fe,P. 
In quantities in excess of this amount the excess 


Iron, Phosphorus and Carbon. 


Wist*, in his experiments on the addition of 
phosphide of iron to a eutectic iron-carbon alloy 
containing 4.25 per cent. carbon, found that the 
melting point of the iron-carbon alloy was con- 
tinuously lowered, and at the same time the total 
carbon contents until with a percentage of 6.7 per 
cent. phosphorus and 2.0 per cent. of carbon a 
ternary eutectic of iron-phosphorus-carbon was 
formed, having a solidification temperature of 
about 950 deg. C. Wiist’s results are shown in the 


Fic. 3. — SAMPLE SHOWING TERNARY 
Evrectic or CarBipe CRyYsTALs. 


Dark area = primary crystallites x 50 dias. Heat 
Tinted “M” Plate. ‘‘E”’ Screen. 


diagram, Fig. 1, from which it will be seen that 
increasing quantities of phosphorus in excess of 
6.7 per cent. result in an increase of the tempera- 
ture of the commencement of solidification. The 
final arrest indicating the completion of solidifi- 
cation by the solidification of the above ternary 
eutectic, and the pearlite point are constant in 
all the alloys up to a percentage of phosphorus of 
15 per cent. The temperature of the pearlite 
change point is not affected by the presence of the 
phosphorus, but Wiist states that the intensity 
of both the eutectic and the pearlite arrest points 


Fic. 2.—Brnary Evtectic 
tn Grey Founpry Iron. 


phosphide appears as a definite nucro-constituent 
until, with a percentage of 10.2 per cent., the 
whole mass solidifies as a binary eutectic at a 
temperature of 980 deg. C. Further increases in 
phosphorus content result in the deposition of the 
phosphide constituent until, with a phosphorus 
content of 15.58 per cent., the whole mass solidi- 
fies as the pure phosphide of iron, Fe,P. The 
10.2 per cent. phosphide eutectic consists of 61 per 
cent. phosphide of iron, Fe,P, and 39 per cent. 
of the saturated solid solution of Fe,P in iron. It 
is of interest to remark how closely the constitu- 
tion follows the simple iron-carbon alloys, and 
apart from the various percentages the above 
might be a description of these latter alloys. 


4.—DECARBONISED CASE ON 
Cast Iron, 


Fic. 


gradually decrease until with a percentage of 15 
per cent. phosphorus they both finally disappear. 
In a like manner the addition of carbon in in- 
creasing quantities to a saturated solution of iron- 
phosphide in iron was shown by Dr. Stead to result 
in the gradual deposition of the phosphide in the 
form of the binary iron-phosphide eutectic from 
solution. Dr. Stead’s results are given in Table 1. 
The effect of mutual additions of phosphorus or 
carbon to saturated solutions of either one or the 
other in causing the deposition of one or other 
of the constituents is to be attributed to the effect 
of the added element in taking up its quota of 
iron from the solution. Silicon, another element 


* J.LS.1., No. 1, 1901. 


* Metallurgie, 1908, Vol. 3, page 73. 
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which enters into solution in the iron, has an 
exactly similar effect. 


TABLE I.—Showing the Influence of Carbon on the condition 
of the Phosphorus. 


| Carbon. | Phosphorus. 
No Free avs In 
Fe,P. solution. Total. 
1 Nil. Nil. 1.75 1.75 
2 0.125 0.18 1.37 1.55 
3 0.180 0.59 1.18 1.77 
+ 0.70 1.00 0.75 1.75 
5 0.80 1.06 0.70 1.76 
6 1.40 1.16 0.60 1.76 
7 2.00 1.18 0.55 1.73 
8 3.50 1.40 0.31 1.7] 


Even with 3.50 per cent. carbon, some _phos- 
phorus was found actually to remain in solution. 
In commercial cast iron with the higher percent- 
ages of carbon and also silicon, none of the phos- 
phorus remains in solution, and it is always to be 
found as a free and separate constituent in_ all 
commercial cast irons. 


The lowering of the eutectic percentage of carbon’ 


by the addition of phosphorus is further demon- 
strated by the figures given by Dr. Stead, em- 
bodied in the following table :— 


TaBLeE II.—Showing lowering of the Eutectic percentage 
of Carbon by the addition of Phosphorus. 


Fe% | P% | Carbon % | Fracture. 
100 Nil. 4.15 White. 
96 4.10 3.25 os 

93 7.90 2.00 na 

87 13.00 0.70 

83 16.00 Nil. 


Dr. Stead showed that this influence of phos- 
phorus in lowering the eutectic percentages of car- 

nh was even more pronounced at lower tempera- 
tures than those used in the above experiments. 


Solidification of Commercial Phosphoric Irons, 
In commercial grey irons containing in addition 
to carbon and phosphorus fairly large quantities 
of silicon the phosphorus is almost invariably 


Fic. ON 
Cast Iron Ercuep HNO,, sHow- 
inc Brnary Evtectic. 


found to be present as the binary iron-phosphide 
eutectic. A typical microphotograph showing this 
constituent in a well-defined condition in an ordi- 
nary grey iron is shown in Fig. 2. This binary 
eutectic is the product of splitting up of the 
ternary eutectic, due to the combined influence of 
the presence of silicon and the slow rates of cool- 
ing. ‘These factors are responsible for the conver- 
sion of the carbides into free carbon, and the car- 
bide solid solution leaving the binary eutectic 
behind. In chilled castings where the rate of cool- 
ing has been quicker the ternary eutectic is com- 
monly found. 

An interesting photograph, showing the struc- 
ture of the ternary eutectic, is shown in Fig. 3. 
This photograph is taken from the central mass of 
a small casting which had been subjected for a 
period of 60 hours to a temperature of 950 to 
1,000 deg. C., packed in a mixture of oxide of iron 
and charcoal. This casting ‘‘ grew’’ badly under 
this treatment, and the central mass. after detach- 
ing the rotten exterior, was found to consist of a 
small nugget of sound metal, having a mottled 
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fracture, and which possessed all the external ap- 
pearances of having been in a pasty condition. 
The composition of the original casting and por- 
tions of the nugget are given in Table IIT :— 


TasLe III.—Showing Compositions of Original Castings 
after Drastic Heat Treatment. 


Original 
Nugget. 

Per cent. Per cent. Per cent. 
cc. 0.38 0.90 1.03 
Gr. 2.94 1.20 1.06 
Tot. C. 3.32 2.10 2.09 
Si. 2.57 0.43 — 
Mn. 0.51 0.12 
8. 0.09 0.073 — 
1.18 
P. 1.27 f 1.84 — 
1.74 


The composition of the ‘‘ nugget ” was some- 
what irregular, and an examination of the micro- 
structure shows the long, white carbide of iron 
needles embedded in a ground mass of the ternary 
eutectic. Primary austenite crystals are also pre- 
sent. Under the conditions of heat treatment a 
large proportion of the silicon has been oxidised, 
and the ternary eutectic, at the temperature of 
the heat treatment, has reformed by absorption 
of some carbon, and becoming more or less liquid 
at this temperature has liquated into the form of 
a nodule. Under the conditions the amount of 
carbon absorbed has been in excess of the require- 
ments of the ternary eutectic, and on cooling 
down in the absence of silicon the excess carbide 
is found in conjunction with the ternary eutectic. 

The movement of the phosphorus constituent 
under certain conditions of heat treatment of grey 


Fic. 6.—Ercuep SAMPLE SHOWING 
NETWORK ARRANGEMENT OF PHOS- 
PHIDE EvrTectTic. 


cast iron and also the solubility of this constituent 
in the absence of carbon, is exemplified in the 
series of photographs, Figs. 4 and 5, taken from a 
sample of grey cast iron of the following composi- 
tion, which, after prolonged heat treatment, 
showed a decarbonised outer skin:—Tot. C, 2.20 
(after heat treatment); Si, 2.66; Mn, 0.46; 8, 
0.096; and P, 0.95 per cent. 

Fig. 4, a photograph of the unetched sample, 
shows the decarbonised surface almost free from 
graphitic carbon. The same sample, etched with 
HNO,, Fig. 5, shows the binary eutectic all located 
in the decarbonised case. On etching the same 
sample with Dr. Stead’s cupric reagent, the whole 
of the ferrite in the decarbonised case was unaffec- 
ted by the cupric reagent, indicating the presence 
of phosphorus in solution. Under the conditions of 
heat treatment of this sample the carbon, both 
free and combined, has been gradually oxidised, 
and it is at once evident that the phosphorus con- 
stituent from the unoxidised graphitic centre has 
gradually diffused into the carbon free portions of 
the outer decarbonised skin after the manner 
indicated by Dr. Stead. 


Influence of Phosphorus on the Carbon. 

It has already been shown that the presence of 
phosphorus brings about a reduction in the eutectic 
percentage of carbon powet in cast iron. It is 
the opinion generally held that in quantities such 
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as are normally present in commercial irons that 
phosphorus exerts practically no influence on the 
condition of the carbon. This is not in accord- 
ance with general experience, and it is a fact that 
under ordinary foundry conditions of the produc- 
tion of castings the combined carbon contents are 
usually higher in low phosphorus irons. This is 
probably to be accounted for by the longer time 
oecupied in solidification by phosphoric irons. 


Influence of Phosphorus on Melting Point. 

In the pure iron carbon alloys the addition of 
about 1.75 per cent. of phosphorus reduces the 
melting point of pure iron by approximately 100 
deg. C. From Wiist’s diagram it is clear that the 
addition of 1 per cent. phosphorus to the eutectic 
iron-carbon alloy reduces its melting point from 
1,100 to 1,073 deg. C., or by 27 deg. C., and in 
addition it converts this alloy from the eutectic 


Fic. 7.—Sampie Ercuep as 1n Fie. 6, 


SHOWING ABSENCE OF NETWORK 


STRUCTURE. 


type having a single freezing point to an alloy of 
the type having a freezing range from 1,073 to 
950 deg. C. This influence of phosphorus is 
responsible for its well-known influence on the 
fluidity of the iron, a property of phosphorus 
which has been ably utilised for the production of 
intricate and ornamental castings. 


Influence of Phosphorus on Strength Properties. 
The phosphide eutectic constituent is of a hard, 
brittle nature, and as would be anticipated from 
the presence of such « constituent, it has a marked 
Generally 


influence on the strength properties. 


Fic. 8.—Low Puospnorus Cast Iron 
lIopinr, sHow1na NeEtTWorK 
SEGREGATION. 


speaking phosphorus increases the brittleness and 
decreases the strength of cast iron. One only 
needs to experience the difference between the 
breaking of a pig of hematite iron and a pig of 
foundry iron to appreciate this. The influence of 
phosphorus is, however, often masked by the in- 
fluence of the graphite plates, and in actual prac- 
tice comparatively high tensile strength can _ be 
obtained with high phosphorus content when 
accompanied by finely divided graphite, and some 
of the highest tensile strengths recorded have been 
obtained on phosphoric irons. It may be taken 
as an axiom, however, that all other conditions 
being equal the lower the phosphorus the higher 
the strength and freedom from brittleness. 
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Network Structure. 

Messrs, Cook and Hailstone in 1908* showed 
that the higher tensile strengths in many series of 
irons were accompanied by a distinct network 
arrangement of the phosphide eutectic. This net- 
work distribution of this constituent is admirably 
shown microscopically in the two photographs, 
Figs. 6 and 7. Fig. 6 shows the well-defined net- 
work structure revealed by prolonged etching with 
nitric acid, and Fig. 7 is another specimen show- 
ing the absence of this network arrangement. 
These investigators also showed that in chilled 
samples, showing high tensile strength, this same 
network arrangement was also present, but usually 
of a much smaller mesh. Generally speaking the 
observations of Cook and Hailstone have been fully 
confirmed, and whilst no clear explanation of the 
significance of this network arrangement has been 
put forward, it is generally realised that it is not 


Fie. 
ARRANGEMENT OF 
Evrtecric. 


9.—SHOWING DENDRITIC 


PHOSPHIDE 


so much the intrinsic influence of the network 
arrangement that the high test results are to be 
attributed, but that the network arrangement is 
indicative of a general structural arrangement 
which gives high test results. 

In complex alloys of the type of cast iron con- 
taining eutectic constituents, these constituents 
are the last portions to solidify of the liquid metal, 
and as a consequence they are generally found to 
be distributed round the grain boundaries in the 
solidified alloy. In cast iron it would be expected 
that the phosphide eutectic would take up posi- 
tions round the grain boundaries, and for this rea- 
son the network structure might be interpreted as 
indicating the position of the grain boundaries. 


Fie. 10.—BLowHOLeE SEGREGATION OF 
Ternary Eutectic. 


Even in extremely low-phosphorus irons we find 
the impurities, including the phosphorus, distri- 
buted in this network fashion, as indicated by the 
photograph, Fig. 8, taken from a low-phosphorus 
sample etched with iodine reagent. 

The non-network distribution of the phosphide 
constituent may be looked upon as indicating a 
type of crystallisation of the type of “ ingotism ” 
in steel castings. An extreme case of this is illus- 
trated in the photograph, Fig. 9, which are taken 
from two castings showing this irregular arrange- 
ment of the phosphoride constituent. 

It will be appreciated at once that the crystal 
boundaries are of importance in the strength con- 
siderations of cast iron, and also that their rela- 
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tive importance becomes increasingly greater as 
the size of the graphite plates diminishes. This 
aspect of grain size in connection with cast iron 
has not hitherto received the same attention as it 
has in other alloys. 


Phosphide Segregations. 

As far back as 1875 Dr. Stead isolated the ter- 
nary iron-carbon-phosphorus eutectic by squeezing 
a sample of Cleveland pig-iron during freezing, and 
it is now well-known that the last portions of the 
cast iron to solidify are the phosphorus rich por- 
tions. On this account the pellets which are com- 
monly formed in blowholes, are generally found to 
be rich in phosphorus. A microphotograph of such 
a blowhole segregation, consisting principally of 
the ternary iron, iron phosphide eutectic is shown 
in Fig. 10. 

A form of phosphide segregation in castings 
which have been chilled or the surface cooled 
rapidly in contact with a metal chill, in which 
there appears to be a concentration of the eutectic 
in the region of the chilled surface“is frequently 
met with. In those cases which have come to the 
writer’s notice the phosphide eutectic near the 
chilled surface has been retained as the ternary 
eutectic, which is considerably larger in volume 
than the binary eutectic in the regions further re- 
moved from the chilled surface. These are not 
true cases of segregation. 


Electric Furnaces and Cast Iron. 


At the recent meeting of the American Foundry- 
men’s Association at Milwaukee, U.S.A., four 
papers and two committee reports on electric fur- 
naces and cast iron were presented. One of the 
papers read was on the ‘‘ Electric Furnace 
in the Pipe Foundry,” by James T. Mac- 
Kenzie (chief chemist of the American Cast 
Iron Pipe Company, Birmingham, Ala.), who 
(as reported in ‘The Iron Age’’) explained 
that in 1919, following the withdrawal of 
the Government from the market, it seemed desir- 
able to lower the cost of pipes to consumers, and 
it was thought that this could be accomplished by 
reducing the metal thickness of the pipe, which, 
in turn, called for a corresponding increase in the 
strength of the metal. Furthermore, less metal in 
the pipe would also mean a considerable reduction 
in freight which, in many cases, was one-third the 
cost to consumers. An electric furnace was in- 
stalled and charged with pig-iron direct from the 
blast furnace and cupola-melted steel scrap, which 
was necessary to increase the strength of the metal. 
It offered the additional advantage of about $10 a 
ton in price, as compared with pig-iron alone. The 
furnace was operated until March, 1921, when the 
price of pig-iron had declined so much more than 
scrap that the difference between the two was in- 
sufficient to cover the cost of operation. 

The report of the Committee on Corrosion of 
Ferrous Metals was presented by H. Y. Carson 
(chairman of the American Cast Iron Pipe Com- 
pany). The Committee undertook experiments at 
the laboratory of the American Cast Iron Pipe 
Company under the direction of J. T. MacKenzie, 
chief chemist. It had been assumed hitherto that 
close-grained cast iron would resist corrosion better 
than open-grained metal. While the experiments 
made were not considered conclusive, they at least 
cast doubt upon this general belief. 

In the discussion which followed Mr. W. R. Bean 
(Eastern Malleable Iron Company, Naugatuck, 
Conn.) told of air-exposure and ground tests which 
had been carried on by his Company for the past 
sixteen years. Malleable iron, grey iron, cast steel 
and wrought iron plates of identical dimensions 
had been subjected to both tests. At the end of 
sixteen years grey iron showed a loss in weight 
of 3.05 per cent., malleable iron 2.11 per cent., 
cast steel 2.19 per cent., and wrought iron 3.07 per 
cent. from exposure to the air. Grey iron buried 
in the ground showed a loss of 0.73 per cent., 
malleable iron 0.56 per cent., cast steel 0.66 per 
cent., and wrought iron 0.66 per cent. The 
samples had been taken up, brushed and weighed 
each year, so that conditions of service had not 
been duplicated as was the purpose of the soil 
corrosion test undertaken by the U.S. Bureau of 
Standards. 
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The Brazing of Bicycle Tubes, 
Demand for a New Solder. 


Difficulties arising in connection with the braz- 
ing of steel tubes used in bicycle frames, motor- 
bicycles and automobiles were dealt with in a Paper 
on brazing presented to the Birmingham Local 
Section of the Institute of Metals on Tuesday, 
November 4, by Mr. A. R. Page, of the Birming- 
ham Smail Arms Company. The author said it was 
necessary for the non-ferrous metallurgist to devise 
a suitable alloy which would help the ferrous 
metallurgist to obviate his brazing troubles, and 
produce an improved article. The speaker com- 
pared the three methods of jointing, namely, braz- 
ing, hyde-welding, and soldering. In each case 
the joint was filled up by the application of heat. 
For brazing, an alloy containing 50 to 55 per cent. 
of copper and 40 to 45 per cent. of zinc was usually 
employed, and iron was generally brazed either 
by the blow-pipe method or the dip-brazing method. 
In the former the heating was done with a blow- 
pipe, town’s gas or producer gas being used, to- 
gether with compressed air. Under the articles 
to be brazed was a small bath covered with a layer 
of fused flux, generally borax. In the dip-brazing 
method the whole joint was immersed. In the 
hyde-welding process pure copper was used as a 
jointing material. One danger in connection with 
hyde-welding was the employment of free hydrogen 
which was liable to explosion. For the blow-pipe 
or dip-brazing method a temperature of 950 deg. 
C. was necessary to liquify the brazing solder, and 
undoubtedly that heating was injurious to the 
steel, a significant fact being that the breakages 
usually took place not at the joint but generally 
three or four inches away. He believed the frac- 
ture was due to the critical temperature being used 
which caused excessive grain growth in the steel. 
Figures were given showing a loss of 3 per cent. of 
zine in the alloy, and there was a possibility of 
the copper alloying with the steel. With regard 
to the flux, borax was the only flux successfully 
userl, but there was great need for the discovery 
of some solder or jointing material possessing a 
melting point considerably less than that of the 
ordinary 50: 50 copper-zine alloy. This alloy 
should possess a melting point of about 500 deg. C., 
so that the brazing operation could be carried out 
at about 600 deg. C. This temperature could have 
little effect on the steel members. Such an alloy 
could be easily discovered, but the difficulty would 
arrive in finding a suitable flux, borax being use- 
less owing to its high melting point. 

In the subsequent discussion complaint was made 
that very little information was available on the 
subject. Several speakers agreed that the grain 
growth theory in connection with the steel was 
probably correct. It was pointed out that the great 
stress in connection with bicycles and similar 
vehicles made it very necessary that fracture due 
to jointing should be avoided. The President, Mr. 
W. R. Barclay, said that a number of experiments 
had been carried out at Sheffield University to find 
a better flux than borax in connection with joint- 
ing work applied to cutlery, but so far as he knew 
no better substitute had been found. 


Foundry Query. 


Coal Dust and Mould Skin. 


We have read with much interest Mr. J. H. 
List’s article on the above subject in Tue Foun- 
pRky TRADE JOURNAL, and observe he recommends 
hard coal from some of the Welsh coalfields as 
being suitable for coal dust. Is there any equally 
suitable coal to be obtained in the Midlands? We 
grind our own coal dust and produce a fine grit, 
but probably the nature of the coal we use is re- 
sponsible for our trouble.—Sruica. 


LB.F. Branch to Close Down. 


It is probable that the Coventry Branch will be 
merged into the Birmingham Branch of the Insti- 
tute of British Foundrymen owing to the local sup- 
port not being adequate. 
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Modern Pattern Making.” 


By J. A. Stevenson. 


In the prepartion of this Paper it is not the 
intention to set up a theoretical idea in respect 
to pattern construction, but to give in a most 
concise manner the experience gained by the reader 
in general engineering. There is no branch in 
connection with the engineering industry which 
offers such attractive attention, or exercises the 
mental power or perspective faculty as does the 
building of a pattern, the more difficult and intri- 
cate the better. 

It is in the pattern shop that the part to be 
constructed assumes the correct form, and always 
gives the precise outline, which in many instances 
is not easily or readily seen on the print, and pre- 
sents to the designer the opportunity to remedy 
or modify any imperfection in detail not apparent 
on his drawing. 

The advance made in general engineering and 
machine construction has also made itself notice- 
able in the pattern room, and a wide gulf exists 
between present-day pattern-making and that of, 
say, 40 years ago, but not in respect make any 
allusion to ability. 

Rapid production in the first place has brought 
about the sectionalising of trades, and also com- 
pelled the introduction of labour-saving 
machinery. New and more modern plant has 
enabled the patternmaker to produce many things 
his forefathers never had occasion to think about, 
and the new order has made demands for patterns 
of much greater intricacy, calling for higher skill 
and greater ingenuity on the part of the depart- 
ment. It is recent history to many readers that 
when serving their apprenticeship the only tools 
to be found in the pattern room were a very 
decrepit circular saw (no band saw or planer), and 
a lathe in similar condition, and the employer in 
those days considered these the only tools neces- 
sary for the production of his patterns, 

To-day no pattern shop worthy of the name 
is complete without up-to-date wood-working 
machinery; good planers, saws of various types, 
practical pattern-making machines, and the indis- 
pensable sand-paperer. 

These have made all the difference between what 
in the past obtained and that which is in vogue 
to-day ; the trade has been improved beyond con- 
ception, and gives a production vastly in excess 
of that which previously obtained. 

Pattern-making is generally considerd a some- 
what expensive trade, principally on account of 
the cost of material, but probably more so from the 
fact that the pattern bears no share in the profits 
of the completed machine or part, other than that 
it gave it form. 

Because of the cost, it is necessary to construct 
on the cheapest possible lines, except when making 
a standard pattern for repetition work, when the 
very ‘best in material and labour must be put in, 
which ultimately would also prove to be the 
cheapest. For the purpose of reaching a common 
understanding in respect to the acceptance of 
cheaper patterns, it becomes necessary to have 
frequent consultations with the foundry. 

There never was a time when close touch with 
the foundry was more necessary than the present, 
because of the intricacies, sub-dividing and coring 
are such to-day, which make it advisable for the 
patternmaker to consult with the moulding depart- 
ment, so that the best results be obtained. 

Personal experience has proved that many 
economies are effected thereby, and, in addition, 
a better feeling results. The two sections are so 
interdependent that it is imperative this feeling 
should exist if good results are to obtain. For 
instance, suppose a job of the breakdown character 
comes along, and assume it is a part not likely to 
be repeated in the near future, no one would con- 
sider it justifiable to construct anything other 
than that which would economically produce the 
casting required. It is in cases where one or only 
a few castings are required that the patternmaker 
has to use that judgment, in the construction of 


* A Paper presented to the Lancashire Branch of the Institute 
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his pattern which will make it a profitable one, 
and yet give satisfaction to the moulder. ; 

This in a large number of cases is a most diffi- 
cult problem, because of the inborn desire and 
pride on the part of the patternmaker to produce 
a high-class job, and who cannot see how futile 
it is, from a productive standpoint, for the pattern 
to cost as much, and, in some instances, more than 
the value of the casting. 

Of course, cases arise where the cheapening is 
almost an impossibilty, but these are the excep- 
tions, and in dealing only with the general aspect 
of pattern-making they will be ignored. 


Plate Patterns. 


Many and varied methods of pattern construc- 
tion are in vogue to-day, and for multiple produc- 
tion of repetition work the plate is the recognised 
method. Each foundry foreman considers the 
type under his supervision the best and simplest, 
consequently this point must be left for the 
moulder. 

There are many firms who do not possess a 
machine and still resort to the old method of plate 
moulding by hand, with very satisfactory results. 
Where the draw is not so fine this could very 
easily obtain, but in making moulds with very 
straight and numerous sides, such as spur gears 
of very fine pitches, the machine cannot be 
supplanted. 

Patterns for Oil-Sand Cores. 


The author has within the past two years had 
occasion, in order to cheapen the ultimate cost cf 
uction, to resort to, which for the want of a 
tter name, is known as the sectional-core mould 
method. As an illustration, a bearing bracket of 
the ring-oiling variety, and used universally on 
motor-driven pumps having a centrifugal action, 
can be cited. It is half-cylindrical in form, with 
an overhung flanged base and joint, with various 
preparations on the circular body. To have con- 
structed it in the usual way, the joint flanges, 
where overhung, would have had to be left loose, 
as also would the preparations on the body, which 
in all probability would have necessitated the use 
of a middle part. On one end only was there 
freedom of draw. The nuisance of loose pieces, 
with the possibility of getting out of position, is 
well known, and in this case the centres were so 
fine and the bosses so small in diameter and well 
projecting, that the risk was increased. Instead 
of so doing, a master block was made, which acted 
as a pattern of the mould, elongated in shape, 
with a margin of 2} in. in excess of the casting 
on each of the four sides, but correct to size in 
depth. Upon this block, top and bottom, were 
placed all the necessary shapes, prints for internal 
cores, and facings. Next the design was split up 
into four sections, and each placed in its special 
core box. These cores, when dried, were placed 
in position in the mould, and gave a perfect out- 
line of the casting required. The cores, made in 
oil sand, were quickly produced ; in fact, the whole 
of the cores, including the internal cores, were 
made in 1} hours, and the whole job completed and 
ready for the metal in under 6 hours. This job 
under ordinary circumstances could not have been 
moulded under 12 hours. The cost of pattern- 
inaking was slightly higher, the moulding con- 
siderably lower, and considering that the bracket 
is a standard pattern’and will constantly be in 
use for its own size of pump, the author feels 
satisfied that a simple yet sound method has been 
adopted. This casting weighs with the cap 
exactly 1 cwt. This method has been adopted for 
much larger and heavier castings, save that the 
oil sand was replaced by ordinary core sand. 

The author has introduced what many would 
consider freak methods of moulding since more 
generally adopting oil-sand cores. Quite a num- 
ber of patterns have been prepared that eliminate 
the need for a top or any other box part. 


Fl Cc li 
Take, for instance, an ordinary flanged coupling. 
Here the pattern was turned on an overhung cir- 
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cular print with taper sides. A core box was built 
up and turned to correspond exactly with the 
print. All necessary facings, which ordinarily 
would have been on the pattern, were placed in 
the box along with the guide print for centre core 
and also the gates. The pattern was moulded in 
the floor, and, after blocking and centre coring, 
the mould was closed by the covering core, and 
when weighted, was ready for the metal. This was 
usually a boy’s job, and he could give from this 
method a very satisfactory output—many more 
er day than if the usual box-ramming method had 
Teen in operation. Again, where the job has been 
convenient, the pattern has been placed in a core 
box, and covered with another core made to fit 
and containing the gate. This, when closed, is 
put in floor, rammed round, and cast. 
Ring-Oiling Pedestals. 

A very neat and serviceable ring-oiling pedestal 
is being made on a Ronceray machine, which is so 
well known as not to require description. The 
patterns of body, cap and steps are-first made in 
wood, and afterwards cast in white metal, and 
fixed with the necessary stripping plates to suit 
the mechanism. The core for the pedestal body 
is most intricate, and entirely self-contained. It 
consists of two cradles for the reception of the 
brass bearing, which are tunnelled for the 
passage of the oil from one end, well to the other, 
and also contains preparations for the Tee-headed 
cap-bolts. 

This box is made in hardwood. First, an out- 
side shell with the bottom attached is prepared 
so as to give an allowance of 3-in. taper on each 
of the four sides. The internal parts are prepared 
in sections, with abnormal positive and negative 
taper for draw. These are then secured to two 
pieces running lengthwise of the box and which 
take out all unnecessary box-taper, after which 
the completed internal parts are cut in two for 
drawing-off purposes. 

After the core has been made, it is turned over 
on a specially-prepared perforated plate. The out- 
side shell is lifted off, then the sides are drawn 
away, leaving a most perfect oil-sand core, which 
takes less than five minutes to make. 

This is one of the most perfect core boxes the 
author has yet made, because of its simplicity and 
the saving of time owing to elimination of loose 
and separate bolt and drain cores. 

Pinion Housings. 

The call for cheaper production has introduced 
to the trade methods which would not have 
received a moment’s consideration years ago, and 
there not being that beauty of outline to display 
as upon a finished pattern, the uninitiated 
naturally assume that little skill is required. Con- 
siderable thought and ingenuity is very often 
brought to bear when constructing some large 
pattern for a heavy and important casting with 
just a frame, as, for instance, the construction of 
a pinion housing for rolling-mill plant. These are 
usually built up in four parts; the lower or base 
part frequently weighs more than 20 tons. 

a is a rectangular casting having its 
two ends set at 90 deg. and the sides tapering off 
from a 4-in. deep facing at top at an angle of 
approximately 30 deg. to a 8-in. deep base, with 
the necessary radius where the lines bisect. There 
are, in addition, four large taper bosses for hold- 
ing-down purposes on each side, and run the full 
depth, which often reach 3 ft. 

The frame for this is made correct to length 
and depth, so that all the necessary prints and 
facings can be placed in position. The width is 
made 12-in. wider in order that the outside cores 
can have substantial support at the edge. All 
that is now necessary to form the mould is one 
outside box, designed to the correct shape, with 
two bosses attached, which make the cores for 
opposite ends, and after adjustment by the pattern- 
maker, the box is ready for the two remaining 
cores. When dried and inserted along the sides 
of the mould, they are tried up for size, and, after 
securing, the necessary hollowing is done prepara- 
tory to drying the mould. The internal coring is 
done in just the ordinary way as would have 
obtained if the pattern. had been a shaped one. 
The saving in pattern-making alone is consider- 
able, for instead of a full-shaped pattern with 
eight expensive bosses attached, there were only 
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repared a frame and one core box with two 
attached to make the completed mould. This 
was completed in less time than would have 
obtained under ordinary circumstances. ; 

Moulds of base plates, 23 ft. long, 10 ft. wide, 
and 20 in. deep, have been made with a simple 
frame pattern. In this case one is compelled to 
camber the sides owing to the excessive length and 
section. Being a box section divided into 30 com- 
partments, it was cast plate down with the cores 
bolted to top part. At first, doubt existed as to 
the necessity of cambering the job, because it was 
thought six sides 23 ft. long and 18 in. deep would 
be sufficient to keep the casting straight. After 
due consideration, and allowance of 1? in. was 
made, which proved to be correct, for the casting 
was comparatively straight. 

Pipe Patterns. 

In general engineering shops, and _ indeed, 
jobbing shops also, the cost of preparing pipe- 
patterns is an all-important one. Most engine 
pipe ranges have quite a number of special shaped 
pipes, which require special treatment, and unless 
some cheap method of preparation is adopted, 
much labour may be spent upon their construction. 

For all pipes not convenient to be made in 
skeleton form, the loam pattern is found to be 
expeditious, satisfactory, and cheap. ‘The core is 
formed, if not for a straight pipe, on » couple of 
plates, and, when dry, jointed and trimmed off. 
Afterwards the thickness representing the metal 
is put on, and again dried off, after which it is 
ready to receive either flanges, socket ends, or 
other preparation. These, when placed in posi- 
tion, give a pattern in loam complete in every 
detail. Both S and bend pipes up to 26-in. bore 
for socket end and flange have been made by this 
method and found to be satisfactory. The full 
pattern correct to shape is, of course, most desir- 
able, but these special circumstances constantly 
arise, and must receive special treatment. 

If the pipe under treatment is of small bore, 
the jointed plate with semi-circular pieces to make 
up the circle of the diameter placed on each side 
is very accommodating. These pieces need not be 
placed too closely together, and can either be filled 
by the moulder with black sand or left as they are. 
The moulder gets an excellent outline, and readily 
cleans out all unnecessary sand. 

This is a far better method than the putting 
on and stopping off process, which not only entails 
risk of bad jointing, with its weakening effect on 
the casting, but gives very little satisfaction to 
the moulder for his labour. The pipe core is 
always made from the plate, if not straight, and 
on the barrel if so. Unless the pipe be of very 
small bore, or in frequent demand, a core box is 


unnecessary. 
Grooved Rope Pulleys. 

Another and important point for consideration 
is the manufacture of grooved rope pulleys. For 
pulleys up to, say, 48-in. dia. and with a groove 
with to accommodate from one to six ropes of 
from 1 in. to 1} in. dia., no system has been found 
so expeditious as the using of a belt pulley rim 
to form the inside diameter. This is placed in 
position and levelled, with top of rim represent- 
ing top of casting. It is rammed inside suffi- 
ciently deeply to centre the loose S arms and out- 
side to the joint. After the arms have been 
secured and jointed, it is rammed up with the 
lifting plates in exactly similar manner to an 
ordinary belt pulley. After removing the top part 
and lifting out the centre portion to liberate arms 
and, of course, to finish, the outside is strickled 
down to the necessary depth for reception of 
groove cores. These are made correct in depth 
and segmented in length. After finishing, they 
are inserted and securely rammed on the back 
side, thus completing the mould, which is then 
ready for closing. 

If the pulleys are of a larger and heavier type, 
say from 6 to 20 ft. dia., and with a groove width 
to accommodate up to 25 ropes of 13-in. dia., a 
different method of necessity is resorted to. The 
groove cores are made in exactly the same manner 
as smaller pulleys, but the arms are prepared in 
core form, divided on the centre, so that two cores 
form the mould of one arm. 

They are made in a parallel box sufficiently wide 
to take in the web of the centre boss. Between 
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these cores, when laid out in position, are put 
what are termed inside cores, which complete the 
continuity of the circle of the pulley, if cast in 
one piece, or half-circle if in two parts. 

These pulleys are built up entirely in core-form 
from a struck bed, and covered either with a plate, 
loam-daubed, or a rammed top-part. If the pulley 
is to be in two parts and not larger, say, than 
10 ft. dia., the two parts are made at one and 
the same time, by the use of an elliptical bracket 
on the spindle, which gives a throw on either side 
of 2 in., enabling the insertion of a 3}-in. parting 
core. This, of course, entirely divides the mould, 
and yet gives the necessary machining on each 


joint. 
Large Fly Wheels. 

Large fly wheels have been made upon similar 
lines, though these, owing to their size and weight, 
were made in separate quarters, each of which 
weighs approximately 32 tons. Belt pulleys are 
made under conditions very similar in every shop. 
large quantities of standard sizes being manufac- 
tured on the machine. Still many shops are with- 
out such an apparatus, consequently resort to the 
only alternative of hand moulding. 


Weaving-Shed Pulleys. 

For the manufacture of small weaving-shed 
pulleys of from 11- to 14-in. dia. the adoption of 
an old method (the turnover plate), but slightly 
improved, is very satisfactory. For this a base 
or ramming table is prepared, and in its centre 
is secured a circular piece, fitting easily in the 
rim of pulley and deep enough to meet the centre 
of the arms. Upon this, again, are placed four 
pieces shaped and tapered with a guide peg to 
fit inside the arms, with sufficient allowance all 
round to represent the lifting plate. The box is 
placed in position on the table, and when rammed 
made the top joint, and also inside joint to centre 
of arms. The lifting plates are actually cast from 
the patterns on the central block, and thus there 
is the satisfaction of knowing they will drop into 
the impression to receive them without difficulty. 
This method has proved ideal for production, and 
has much simplified the work in foundry. Circu- 
lar work is produced whenever possible with the 
use of the strickle board. Personally, the author 
prefers, where practicable, the jointed box as used 
in connection with machine-moulded wheels for the 
making of a circular mould. It gives a better 
outline than if the top part was rammed from a 
negative, and also in the case of urgency the use 
of the two parts at the same time. In the event 
of castings requiring additions, such as _ feet, 
bosses or flanges, which are undercut, the difficulty 
is overcome by inserting a block or blocks in the 
required position and putting on the addition in 
core form, 

The pulley rim, as a handy method, is useful 
and economical in many instances, and frequently 
gives all the outline necessary, in such cases as 
block pistons for engine work and many other 
straight-faced circular castings, 


Importance of the Strickle. 

Many expensive and delicate castings are thus 
made with tha strickle board. The cost of pattern- 
making is lower, probably moulding a little higher 
in some instances, but there is certainly a net gain 
on the job. 

There are many who would consider the placing 
of any addition on a strickled surface rather risky 
and inaccurate; but within personal experience 
the work produced has been as accurate and satis- 
factory as though it had been fixed upon a solid 
pattern. 

Whilst many complete circular patterns are 
made, which, on account of size and quantity of, 
are found to be more convenient, there are many 
castings of a larger type, even though of a stan- 
dard character, which are, apart from the tem- 
porary ones, made with strickles. 

res, also, in many cases can be made for 
circular work by the use of the strickle, and 
various methods are used. Some cores of rather 
an ornamental character are made with the 
strickle, worked from a wood central pillar 
attached to the base board, and frequently is the 
evergreen pulley-rim called upon to do the work 
in the case of emergency. These methods make a 
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great saving in the cost of core boxes, and produce 
work equally good. 


Loam Moulds for Engine Cylinders. 


Many firms who produce loam castings in smaller 
or larger quantities adopt different methods. 
Quite a number still prefer to build up to a solid 
block, either in wood pattern or black-sand form, 
and the author fails to appreciate the advantage 
to be gained where the body is circular and could 
much more readily be struck up. An ordinary 
engine cylinder provides an excellent example, 
whether it be a Corliss, slide, or drop-vaive type. 
The cylindrical portion, including belts, flanges, 
with and without header, is struck up with the 
board, which is marked off with strips for all the 
necessary data lines of the additions to be cast 
on the cylinder, and as the mould progresses these 
are set to the required position. At the author's 
works there have been made hundreds of these and 
similar castings, and they have as yet found no 
method so simple and yet so accurate. This is 
proved in the casting, and the works claim to 
produce loam castings without superior. 

In the building of turbines, especially those of 
high power, considerable labour is spent upon the 
patterns, most of which is unavoidable. Some 
firms build up full patterns for all the work, 
including the steam and exhaust casings, yet they 
would, upon full consideration, find the strickle 
board extremely satisfactory for the purpose. 


Exhaust Casings. 


An exhaust casing being the most difficult, in 
that it is not completely circular in form, can be 
usefully cited. In two parts, it is jointed by 
flanges very similar to a letter B, and gradually 
runs off from this shape to a semi-circle in the 
top portion to a tapering body in the bottom 
portion, terminating in a completely circular 
branch. When making the top portion the bed 
is struck, and the B-shaped flange is placed in 
position at right angles to the bed, and then the 
core is struck up. This is facilitated by the use 
of a circular runway behind the spindle, which 
assists to give the shape from a larger to a smaller 
diameter, and strickles from the flange complete 
the remainder. Next the thickness is placed on, 
after which, of course, the moulding is proceeded 
with in the usual way. The lower portion is made 
in a manner somewhat similar. If patterns had 
been made it will readily be realised, especially by 
those conversant with turbine work, the heavy 
cost of patterns and core boxes likely to be 
incurred. These were in every case eliminated, 
and the firm saved considerably in pattern-making,. 
material and the all-important storage. 


Skeleton Patterns. 


The skeleton method of pattern-making is fre- 
quently adopted in the making of the patterns for 
marine turbines and engine work. The pattern is 
correct to shape in every detail, and constructed so 
as to give the exact thicknesses of metal required. 
These patterns entail a considerable amount of 
labour, because by being built up in ribbed or strip 
form much time is of necessity taken. There is 
the advantage in this type that core boxes are 
unnecessary, jointing and thicknesses are guaran- 
teed, and though apparently very expensive, it is 
claimed to be cheaper to construct than the solid 
pattern, with its numerous core boxes. It makes 
up into a strong, serviceable pattern, and they 
can be used over and over again without being 
much the worse. 

This is a method to be recommended for the con- 
structing of many patterns of irregular shape, 
intended to be used in connection with loam 
moulding, though they can be used in green sand 
also; for all classes of suction pump casings of 
large variety and many other castings this method 
is undoubtedly sound, 


THE STATEMENT OF AFFAIRS of Mr. A. P. Vernon- 
Hope and Mr. G. Lister, jun., who traded as William 
Poulton & Company, steel merchants, 30, Wilson Road, 
Sheffield, shows liabilities of £730 and assets £508. 
Failure was attributed to non-fulfilment of a con- 
tract. The examination was concluded. 
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Making Propellers.— VII. 


By Ben Shaw and James Edgar. 


The moulds for propeller bosses are invariably 
made in dry sand or loam, or a combination of 
dry sand and loam. When a full pattern is sup- 
plied, either sand or loam may be used, and the 
facilities available are frequently deciding factors. 
With suitable box parts a dry-sand mould will 
generally. be prepared, or, if suitable building 
plates are available, loam will be used. When 
sweeping boards and subsidiary pattern sections 
are supplied, the choice of sand or loam for the 
mould is still a question for the foundry. Loam 
is involved in the preparation of the pattern, but 
the major part of the mould may be made in sand. 
The practice therefore varies somewhat, but, as a 
rule, a dry-sand mould is prepared from a full 


The print for the centre core is bedded into this 
bearance separately and afterwards secured to the 
pattern to form a guide when setting it on the 
bed. The bed should be prepared the requisite 
distance from the floor, so that the main joint 
will be on the floor level. Once the pattern has 
been set in position and weighted, it can be 
rammed up to the joint. It is advisable to 
strengthen the sand by rodding it. When the 
joint has been prepared, and the top half of the 
pattern set in its relative position, a suitable box 
part is located in the manner shown in ~~ S. 
It is not usual, of course, for a foundry to have 
a box-part of such a depth that the top will coin- 
cide with the joint of the mould, as in the sketch, 


all 


pattern and a loam mould is generally made when 
sweeps define the main shape of the boss. There 
is much to be said for each kind of mould, but the 
use of a loam pattern is an economical considera- 
tion, and, contrary to the general assumption, it 
can be used more than once, if prévision is made 
for lifting it from its mould. This is particularly 
true for bosses that are for three-bladed. propellers, 
because of the saving in patternmakers’ time in 
forming the spherical surface. 


Moulding in Dry Sand. 

When box-parts are available it is undoubtedly 
better to prepare the mould in a three-part box. 
particularly if the pattern is jointed through the 
centre, for the drag can be rammed in an inverted 
position over the half-pattern and turned over 
and, incidentally, the whole mould can be stoved 
for drying on completion. There are, however, 
not sufficient castings required from any one pat- 
tern to warrant the provision of such a moulding- 
box; thus, invariably, the bottom-part of the pat- 
tern is bedded into the’ floor. The most con- 
venient method is to prepare a level bed upon 
which the bottom face of the pattern will rest. 


but the joint of the mould is easily raised or 
lowered to suit the box-part. It is usually better 
to have the box-part too deep than too shallow, 
so that a plain barred cover part may be used, 
rather than one having specially shaped bars. 

While the foregoing is the usual practice 
adopted for making such moulds, in some foundries 
the top joint is dispensed with, the whole of the 
cope being made in one part. When this method 
is adopted, closing the mould, after the cores have 
been set, is a very precarious operation, and the 
extra risk involved is not commensurate with any 
saving of time that may be expected through dis- 
pensing with the cover joint. 

Facilities must be made for the entry of the 
metal and for risers or feeders during the time of 
ramming. For bronze castings many prefer to 
enter the metal at the centre joint, and a runner 
is formed at the top joint to supply suitable gates, 
one gate through the cover supplying the top run- 
ner. This is quite a good plan, as the runner at 
the top joint acts as a skimmer. When the pro- 
peller is of cast iron, gates direct into the top of 
the mould are frequently used, the metal bein 
directed into the area between the centre an 
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lightening cores. It is contended, and with some 
truth, that by pouring in this manner the metal 
is maintained in a turbulent state during the time 
of filling, and dirt is not so likely to fix itself to 
any part of the mould. Some form of feeding is 
generally necessary, and suitable risers or feeders 
should be arranged for when ramming up the 
box-parts. 

Before any attempt is made to lift the box- 
parts, preparatory to stripping, guide pins should 
be driven into the floor to register the middle 
part. Stripping the pattern is quite a straight- 
forward job, but there is one point that may be 
mentioned, and that refers to separating the 
mould. It is advisable to secure the two box- 
parts temporarily and lift and turn them together, 
introducing a screw into the pattern and securing 
it to the top box during the process. The half 
pattern can be stripped before it is necessary to 
separate these box-parts. 


Sweeping a Loam Pattern. 


When a propeller boss is required urgently it is 
profitable to consider the making of a loam pat- 
tern for the main spherical shape. The construe- 
tion of a wood pattern occupies more time and 
labour than sweeping a spherical shape and 
making the three or four core-prints to fit against 
it and, if suitable boards are supplied, the loam 
pattern can be prepared during the time prints 
are being made in the pattern shop. The boards 
and method of making such a loam pattern is 
shown in Fig. 2. A cup or seating board is first 
secured to a vertical spindle just about 2 in. clear 
of a building plate. The cup is built up and the 
board rotated to sweep the loam to the required 
shape. When this is stiff enough, the boss board 
can be fixed as illustrated and the loam pattern 
built inside the cup and above it to the profile of 
the sweep. We have previously called attention 
to the advisability of building the brickwork first 


and afterwards — the loam on it. This 
method should always be adopted. It will be 
noticed that at A on the pattern sweep a nail pro- 


jects from the profile. This merely defines a centre 
line and facilitates the setting of the wood prints 
and, incidentally, marks the position of the joint 
of the mould. 

We have referred to the fact that _a loam pat- 
tern can be used more than once. en this is 
necessary it must be built on a lifting plate to be 
stripped from its mould, similarly to a wood _pat- 
tern. This is clay-washed and bedded into loam 
applied to the cup at the commencement of the 
building and before the pattern board is fixed to 
the spindle. The opening through the print at the 
top of such a pattern is comparatively small, there- 
fore staples in the lifting plate should be arranged 
so that they are accessible for lifting the pattern. 

In preparing a dry-sand mould from such a pat- 
tern the procedure is similar to that already 
described when a wood pattern is used, excepting 
that invariably the cup that has been swept forms 
part of the mould. Thus a pit is generally made 
in the floor to receive the building-plate and pat- 
tern. A bed should be made at the bottom of the 
pit at such a depth that will enable the floor level 
heing used for the first joint. When the loam 
pattern has been set, the wood prints can be 
located and sand rammed to prepare the mould, as 
previously explained. A clean strip is not so 
likely to result from a loam pattern, for the simple 
reason that it is unjointed, but the strip obtained 
will compare favourably with that from an 
unjointed wood pattern of which there are many. 


Moulding in Loam. 

When a loam pattern has been prepared, it is 
customary, in many districts, to make the mould 
from it in loam. The tackle needed depends upon 
whether the completed mould is cast on the 
foundry floor or is placed in a pit and sand 
rammed about it. More building rings are neces- 
sary when the mould is cast on the floor, and either 
gaggers are cast on these plates, or slots are cast 
in them, through which wrought iron or cast bars 
are fixed to support the brickwork. There is 
another method for supporting the brickwork 
against lateral pressure exerted during the time 
of casting and quite an excellent method. This 
consists in sheathing the mould with wrought-iron 
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plates and securing them together so that sand 
can be rammed between the sheath and the mould. 
This method, however, is not frequently used for 
propeller bosses, it being more suitable for ordinary 
cylindrical castings. 

The building plate upon which the pattern is 
built and upon which a loam mould will be made, 
to be cast on the foundry floor, should have some 
arrangement for supporting the brickwork. 
Gaggers cast around the plate, as in Fig. 3, are 
more generally used. Upon this plate the seating 
or cup is swept and the pattern afterwards built 
as previously described. | When the prints have 
been located to complete the pattern, loam and 
bricks are built on the cup bearance following the 
shape of the pattern. Building rings with gaggers 
are introduced at intervals, as illustrated in 
Fig. 3. The loam is sleeked off to form a joint 
along the central plane and allowed to stiffen 
oefore continuing with the second part. A some- 
what stiffer plate, for lifting, is then bedded into 
loam applied to the joint, and the building 
proceeded with. 


It is customary to drop the next joint to form 
a guide for the cover. Frequently the vertical 
spindle is left in position so that a sweeping board 
can be fixed to it to sweep the top joint. This 
saves much time. It is not necessary that this 
guide should be taken from the corner of the pat- 
tern as indicated in Fig. 3. When the top joint 
is formed, and it is ready to be covered, loam is 
affixed and a cover plate bedded down. Short 
gaggers should be cast. over the whole surface of 
this plate to carry the loam covering. When 
completed the whole mould is stoved previous to 
stripping the pattern. 

Making the Cores. 

As a rule core loam, rather than sand, is used 
for these cores. This is true whether the mould is 
made in loam or dry sand. The difficulty of ram- 
ming the lightening cores is largely responsible 
for the use of loam, while the use of a board for 
sweeping the centre is economical. A sectional 
view of the core-box for a boss designed for four 
blades is shown in Fig. 4. The peculiar shape of 
the cores, and the manner in which they are 
handled and secured in their mould, necessitates 
some care with the grids. A suitable form is 
illustrated in Fig. 4. This consists of a circular 
grid, carried in the print, having a number of 
gaggers cast on it and pieces of wrought iron cast 
about the outside. The wrought-iron pieces 
should be long enough to be shaped in the manner 
indicated. Facilities should be arranged for lift- 
ing the cores at the toy for setting in their mould, 
and there should be access to the grid through the 
print for a hook bolt to secure each core in its 
relative position. Some patterns have pieces 
checked from their core-prints, and corresponding 
pieces fitted into the core-box to ensure correct 
setting. This is quite good practice, and saves 
some little trouble in the foundry. A pictorial 
view of a finished core is shown in Fig. 5. 

The core-box for a boss designed for three blades 
is similar to the foregoing, and is shown in Fig. 6. 
A considerable part of the grid, in this instance, 
can be built with wrought-iron rodding, and cast 
grids are required, which can be secured together. 
The shape of this core is visualised better from the 
illustration, Fig. 7. Ashes are invariably used 
inside these corés for venting purposes. 

In both these examples of this class of casting 
the centre cores are plain straight tapered cores; 
in many, however, a recess is required to reduce 
machining, but this does not affect the making of 
this core. They are swept on a horizontal spindle 
in which the spindle may be left for handling or a 
grid used, when the spindle is withdrawn. 

When both mould and cores have been given a 
facing wash, and have been thoroughly dried, they 
can be assembled preparatory to casting. The 
lightening cores are located in the drag and 
fastened to the mould sides. When these have 
been set the holes made at the tops of the cores 
for lifting need filling and drying, the middle part 
of the mould can then be lowered into position and 
the inside checked for metal thickness. The centre 
core is the last to be introduced when the cover 
can be located, finally closing the job. 
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Use of Steel Wire for Welding. 


The Paper on ‘‘ Steel Wire: Its Manufacture, 
Properties and Uses for Welding and Other Pur- 
poses,” read at the opening meeting of the Iusti- 
tution of Welding Engineers by Mr. E. A. 
Atkins (who is director of research to Messrs. 
Rylands Bros., Limited, and Messrs. Pearson & 
Knowles, Limited, Warrington; also Lecturer on 
Welding at the Municipal Technical School, Liver- 
pool), was followed by a discussion, which brought 
out some interesting facts in relation to use of 
wire in welding. 

Peter Rytanps (who presided) referred to 
the important assistance which microscopic ex- 
amination had given wire manufacturers in con- 
trolling their processes. The requirements of wire 
buyers had become much more exacting, particu- 
larly during the last few years, and the wire 
industry was struggling to develop scientific 
research in order to learn more of the behaviour 
of the material when treated in various ways, 
and to give the particular results required for 
the manifold purposes to which wire was put. 

Mr. Orro Srvonts referred to the difference of 
opinion on the influence of the oxy-acetylene flame 
on the metal it cut, and more particularly on the 
surface of the metal it cut. The Admiralty, he 
said, had objected to the use of the flame on 
armour-plate, it being considered that, in the 
cutting of deck holes in battleships, the flame 
might brittlise the material to such an extent 
that it was more liable to subsequent fracture 
than if cut by means other than the oxy-acetylene 
flame. Personally, he did not see how a brittling 
tendency could be imparted to the metal. 

Mr. Arkrys, replying to a question as to annealed 
wire versus bright wire for welding, gave the 
result of an experiment he had made, and left his 
hearers to draw their own conclusions. He had 
had a piece of }-in. rod drawn down, without any 
interannealing, to 8-gauge wire. The 8-gauge 
wire, it could be imagined, would be very hard— 
at least four or five times as hard as usually 
obtained in bright wire sent out for welding. At 
any rate, he wanted to get it exaggerated, and 
he had the resulting 8-gauge bright wire cut in 
18-in. lengths. Half of them were carefully 
annealed, and the other half remained bright, and 
the two lots of wire were tested, both for acety- 
lene and electric-are welding. With acetylene 
welding one could perceive no difference whatever 
by the most careful visual examination. In the 
electric-arc welding, however, there was a 
difference; the bright wire ‘‘ crackled” a little 
more than the annealed wire. His own theory 
was as follows. When they drew down a rod it 
was squeezed very hard—the pressure on its surface 
was in some cases 150 tons per sq. in.—and the 
material was put into an exceedingly severe state 
of compressive stress. He was inclined to think 
that when the current was passed through it, and 
the end melted, the crystals or molecules tended to 
spring away even before they got quite into the 
molten state, due to the amount of energy stored, 
either inter-molecular or inter-granular. With 
acetylene welding, the melting took place entirely 
from the outside of the wire inwards, whereas with 
are welding it took place from the bottom of the 
wire upwards as a whole, and he believed that 
explained the difference between the behaviour of 
the bright wire as used for acetylene welding and 
for electric-arc welding. But he was speaking of 
a very exaggerated condition, because the wire 
was drawn four or five times as hard as normally. 
With normal wire, drawn down from 5-gauge to 
8-gauge, probably in one pass there was not a 
great deal of elongation and pressure on it, and 
the bright wire had an advantage over the 
annealed wire in that it was an advantage to 
have a bright surface on which to cut, because if 
they were using a flux it could be applied without 
intervening oxide. 

As to the action of the oxy-acetylene flame on 
armour-plate, there was not the slightest doubt 
that, just so far as the heat travelled inwards 
would the plate be affected. If it were a heavy 
late it would travel a little further than it would 
in a light plate, but it could only be a short 
distance. The action of the flame depended on 
the carbon content of the plate. If the carbon 
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content were high, and they heated the edge and 
cooled it down, they obtained the martensitic con- 
dition. If they heated a small part rapidly, as 
in contact welding, and the heat did not travel 
any distance, it meant that the heat was rapidly 
conducted away from the heated portion of the 
plate by the cool portion, and it might be con- 
ducted away so rapidly as to set up the hard, 
brittle condition at the surtace. That might be 
only one-hundredth of an inch deep, but sufficient 
to start a fracture. If they got a thin skin of 
hard material, and it broke, the fracture would 
follow on through the other material. In that 
case he would grind the surface away, and the 
steel underneath would be in quite good condition. 

Mr. A. E. Hoppetz asked what were the 
prospects of welding rustless steel and of retaining 
the rustless properties in the weld. 

Mr. Arkins said that rustless steel was extremely 
difficult to weld. But, supposing they could find 
a method of welding it, there was another problem, 
i.e., that the rustless properties depended upon the 
surface being polished; he had proved that by 
tests. He had also tested rustless-steel sheet in 
connection with meter-making. A good deal of 
trouble had been given in recent years to the 
problem of obtaining a steel or iron that would 
stand up to the conditions in meters. In years 
gone by they had used wrought-iron, coated with 
a compound of 90 to 95 per cent. lead and 5 to 
10 per cent. tin, and that lasted very well. After 
the introduction of mild steel, which was coated 
in the same manner, it was tound that the top 
would only last a year or two. Then rustless iron, 
similarly coated, was used, but only lasted about 
a year and was thrown out. He had then tested 
some thin rustless-stee] sheet, and found that it 
only lasted nine weeks under the action of water 
in a meter. Against that, he had samples of a 
casing of a meter, taken out a short time ago, 
made of charcoal iron, which was in good condition 
after 83 years’ service. Theretore, if they wanted 
to go in for anything that was rustless, let them 
get back to the old condition of some good wrought 
iron. He had also some samples of wire from 
Australia; one, made of wrought-iron, had not 
corroded badly after thirty years’ service, but the 
other, of mild steel, had corroded completely away 
in eighteen months. It had been a revelation to 
some people that steel, which was considerably 
purer than wrought-iron, would not stand up 
against corrosive influences to anything like the 
same extent. 

Mr. Goprrey asked how to cut rustless steel by 
the oxy-acetylene or oxy-coal-gas process. 

Mr. Arxrxs replied that there was difficulty in 
cutting steel of any kind. The main reason it 
could be cut was that the blow-pipe converted the 
steel on the surface into oxide of iron, which 
melted at a slightly lower temperature than the 
steel itself. The oxide then simply flowed away. 
The difficulty was that in other cases they were 
dealing with an oxide with a higher melting tem- 
perature than the metal itself, and the only way 
to cut the metal was to get a process of melting 
that metal down, instead of having a stream of 
oxygen oxidising the surface, and cutting it away. 


Vickers in AuStralia.—According to a cable from 
Sydney, at a luncheon recently Mr. Lewis, general 
manager of the Broken Hill Proprietary Company, 
announced that Vickers had offered to associate with 
the Broken Hill Company with the object of manu- 
facturing armour plate and shells at their New- 
castle works. 


Aging Effect of Quenched Alloys.—It is a well- 
known fact that at room temperature some quenched 
alloys increase their strength after a lapse of time, 
extending over a few days or months, and associated 
with this change other a properties also vary. 
This phenomenon, which is attributed to some in- 
ternal change going on very slowly at room tempera- 
ture, is called the aging effect of the alloys, which is 
accelerated by raising the room temperature. Mr. 
Isamu Igarasi shows that the aging is not a very 
unusual phenomenon, but one always observable in 
alloys which possess a transformation or a eutectoid 
change and are quenched from a temperature above it, 
and also in alloys in which the solubility of one com- 
ponent in the other rapidly increases with the rise of 
temperature. 
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Blue Asbestos. 


Its Value as a Non-Conductor of Heat. 


(From A CoRRESPONDENT.) 

We have to thank the great increase in steam 
pressures and temperatures of superheat in con- 
nection with super-power station work for much 
new information concerning the best non-con- 
ductor of heat for practical conditions. This is 
of interest to the foundry and general engineer- 
ing industries, not —7 from the point of view of 
steam and heating boilers and steam-pipe circuits, 
but also that of metal discharge trunks and other 
auxiliaries in the operation of furnaces. 

For modern conditions of the most severe char- 
acter blue asbestos makes strong claims to be con- 
sidered the best covering known. It differs from 
the ordinary white varieties in containing a con- 
siderably higher percentage of iron, the latter 
giving it a deep lavender-blue colour, whilst it 
also possesses less magnesia and combined mois- 
ture. Blue asbestos is known scientifically as 
‘‘crocidolite,’’? and is found in South Africa, 
having been discovered and its use developed in 
many different fields by the Cape Asbestos Com- 
pany, Limited, Guildhall Annexe, 23, King Street, 
London, E.C.2, who own their own mines in 
Griqualand (South Africa). As compared with 
ordinary white asbestos (chrysotile), the fibres are 
longer and have a considerably higher tensile 
strength, whilst it is much lighter in weight, 
which is a point of some practical importance in 
reducing the load carried by steam pipes, and 
especially by trunking. It is perhaps the best 
non-conductor of heat, and, as donee by the tests 
at the National Physical Laboratory, will save up 
to 94 per cent. of the heat radiated from a bare 
pipe under the very severe conditions of &00 
deg. F. Its great practical advantage also is 
that it does not deteriorate and lose its fibrous 
condition under the highest temperatures. As is 
well known, most coverings gradually disintegrate 
and lose their cellular condition, and therefore 
non-conductive properties, by the constant con- 
tact with the hot pipes. Thus, for example, in 
the case of modern super-power station work at, 
say, 350-lbs. pressure and 725 deg. F., most ordi- 
nary high-grade coverings will not stand the con- 
ditions at all, and the National Physical Labora- 
tory tests have shown that even magnesia 
(hydrated magnesium carbonate) begins to 
decompose at 450 deg. F. Consequently it is 
necessary in the majority of cases to put next 
to the pipe a layer of some material to take the 
first shock of the heat, and so prevent the cover- 
ing proper being decomposed. All these compli- 
cations are quite unnecessary, however, with blue 
asbestos, which, for pipes, can be supplied, apart 
from the rope, plaited, twisted, and mattress 
forms, as segments merely requiring to be placed 
direct on the pipe itself. 

Blue asbestos is particularly effective in the 
mattress form, only the chemical pure blue 
asbestos being used, without any filling or addi- 
tion, and the material spun and woven like ordi- 
nary cloth. Perhaps the most severe test of a 
covering is locomotive work, which combines high 
steam pressure, continual vibration, and a speed 
up to 70 or 80 miles per hour in the cold air. 
For these conditions the use of blue asbestos 
mattresses placed next to the boiler plates and 
under the outer metal cover is almost universal, 
whilst another good indication of its heat-resist- 
ing properties is that under the blow-pipe flame 
it only loses about 41 per cent. by weight. Under 
these conditions the figure for the best white 
asbestos is about 15 per cent., and most ordinary 
non-conductive material is completely disin- 
tegrated. 


Czecho-Slovak Iron and Steel Industry.—The Prager 
Eisenindustrie A.G. have blown out their last fur- 
nace at Kénigshof. At Kladno there are only two 
furnaces in blast at present; the other two have been 
idle for some time. It is feared that the former two 
are also going to be stopped sooner or Jater. 

Stainless Steel Patent.—By order of the Registrar 
at Pretoria, dated September 19, 1924, Patent No. 642, 
which was granted to Mr. Harry Brearley, the well- 
known Sheffield metallurgist and inventor of stainless 
steel, on October 23, 1918, in the Union of South 
Africa, for articles made of stainless steel, has been 
revoked. 
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Book Reviews. 


The Failure of State Railways. By Harold 
Cox. Published by Longmans, Green & Company, 
39, Paternoster Row, London, E.C.4. Price 6d. 

This booklet is definitely political, and is there- 
fore difficult of review in a non-political paper. 
It contains 40 pages, divided into three chapters, 
which respectively bear the captions ‘‘ A Triumph 
of Private Enterprise’’; ‘‘The Lessons of 
Experience ’’; and Socialist Proposals.”’ 


Die Legierungen. By the late A. Ledebur. 
Revised and edited by O. Bauer. Berlin: M. 
Krayn, Genthiner Strasse 39, W.10. (Price, sewn, 
20 gold marks.) 

The late Professor Ledebur’s well-known treatise 
on “ Alloys in their Application for Industrial 
Purposes’? has now reached a sixth edition, ie- 
written and enlarged by Professor Dr. O. Bauer, 
who was also responsible for the previous, the fifth, 
edition of this book. For the benefit of those who 
do not know this ‘“‘ hand and reference book,’’ let 
it be stated that it is intended more for the use 
of the practical man than theorists. Many of the 
new discoveries in the knowledge of alloys, 
although of high importance, could only be 
touched upon very briefly, as the space was 
required for considerable enlargements of the first 
two divisions, one of which forms the general intro- 
duction part (48 pages), while the other deals 
with the properties of metals and their alloys on 
some 166 pages. In revising the text Dr. Bauer 
has paid special attention to such important points 
as piping, inclusions, etc. The sections dealing 
with mechanical strength, resistance to chemical 
influences have been re-written, and a new short 
chapter has been added on re-crystallisation. The 
third part (12 pages) is devoted to appliances for 
melting, hints for melting and pouring, losses in 
melting, and the utilisation of scrap and 
remainders. 

Finally, the fourth and last and at the same 
time the longest part (186 pages) deals with all the 
metals and their alloys of importance in indus- 
tries. This part has also been enlarged in many 
places, and now includes some of the, as yet, 
unpublished results of Dr. Bauer’s own investiga- 
tions, notably those relating to the instability of 
zinc-aluminium alloys. For want of space, much 
of the unpublished material had to be held over 
for more auspicious times, as under present con- 
ditions the size of the book had to be kept down 
as much as possible. 

Ledebur’s treatise has always been considered 
the standard work in the metal industry, and his 
revisor has aimed at keeping up the standard set 
up by the original author. On testing the text 
the requisite information will invariably be found, 
except in cases where trade secrets had either to 
be respected or not been divulged. Chemical 
analysis, of course, may give some information 
about the composition of an alloy, but will not 
disclose everything about it. 

The author has evidently studied the literature 
of his subject, not only in German, but also in 
English, American, French and other languages. 
His numerous references in the text and footnotes 
will enable the student to follow up in many 
instances any subject not fully elucidated in the 
present treatise. There are 154 illustrations, 
numerous tables and indexes of both authors and 
subjects which greatly help the use of the book. 


Fluxes and Slags in Metal Melting and Working: 
A General Discussion. Published by the Faraday 
Society, 90, Great Russell Street, London, W.C.1. 
Price 7s. 6d. 

The book relates to a symposium organised by 
the Faraday Society, the Institute of Metals, the 
Institute of British Foundrymen and the British 
Non-Ferrous Research Association held last April. 
It is an extremely useful collection of Papers, 
even if it does show how limited our knowledge is 
of the subject under review. It is of great use 
to the foundry trades, where welding is both an 
adjunct and sometimes a competitor. 

Readers who are members of the Institute of 
British Foundrymen are advised to purchase copies 
through Mr. G. Hollinworth, the General 
Secretary, at 38, Victoria Street, as there is a 
discount allowed. 
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Institute of British Foundrymen. 


BIRMINGHAM BRANCH. 


At a meeting of the Branch on Saturday, 
November 1, the President (Mr. Thomas Vickers) 
delivered an address on ‘‘ The Iron Age.’’ 

Mr. D. H. Wood, who presided, mentioned that 
the President had, at short notice, consented to 
give the Paper, owing to the speaker originally 
arranged for the afternoon being unable to keep 
the engagement. 


THE IRON AGE. : 

Mr. Vickers dealt in a most interesting manner 
with the development of metallurgy throughout the 
ages, and illustrated his remarks by a series of 
lantern slides, Starting with the Stone Age, the 
lecturer classified this period into three divisions 
according to the perfection of the products manu- 
factured. Emphasis was given to the fact that 
there is no sharp division between the various ages. 
After a short review of the Metal Age in general 
the author traced the development of the Iron 
Age in detail, wisely using geographical divisions 
as his structure. ‘‘ The oldest record of iron being 
made,”’ said Mr. Vickers, ‘‘is 7,000 to 6,000 B.c., 
when iron was made in Egypt. The three 
oldest specimens in existence are an iron sickle 
blade found near the Sphinx in Karnac; an iron 
blade found in one of the Pyramids (both about 
5,000 years old), and a piece of an iron cross-cut 
saw found at Nimrod about 880 B.c.’’ Whilst, 
according to the lecturer, iron tools were used in 
the construction of the Pyramids (circa 3730 B.c.), 
there was neither hammer nor axe nor any tool 
of iron heard in the house during the construction 
of Solomon’s Temple. 

A reference was next made to the finding of 
250,000 Ibs. of iron in Mesopotamia, made in 1600 
to 625 B.c. 

The history of the Iron Age of India is fairly 
well known, and in referring to it the author 
alluded to the stainless steel flag-mast which Shef- 
field is erecting with the dual object of com- 
memorating the war, and the part played locally 
in developing this material. Africa was next 
dealt with, and references to the use throughout 
the ages of iron as a standard of money exchange 
were made. 

Dealing with European conditions allowed the 
lecturer to take the subject much further forward, 
as the other localities have either made no real 
progress or have lost the art. ‘‘ Possibly the 
greatest discoveries made in prehistoric work,”’ 
said Mr. Vickers, ‘‘ has been that at Hallstatt, 
in the Austrian Tyrol, for in the local cemetery 
has been found possibly the largest collection of 
bronze and iron articles ever got together. . . . 
Over 6,000 objects were obtained, representing 
every stage of the Iron and Bronze Ages from 
750 p.c. to the Ist century a.p.’’ As American 
developments are the result of European thought 
and work, a small section was inserted between 
Europe and Britain, without injuring the con- 
tinuity of the history. Two interesting facts were 
brought to light in this connection. Boyden, the 
inventor of the American Black-heart process, was 
British born and worked at Bilston. The second 
that a Sheffield man, named Matthews, patented 
in 1783, 40 years before Boyden started his Ameri- 
can foundry, what amounts to the germ of the 
Black-heart process. |The recent discoveries near 
Leek are very interesting. Here have been found 
iron nails, well forged and shaped, gold orna- 
ments, highly chased, all without doubt made in 
the period about 850 a.p. 

‘“‘ Another interesting discovery last month was 
made at Silchester (Hampshire), of an old Roman 
wood screw, made in iron, probably the oldest 
screw in existence. It is a perfect pattern of the 
screw now made in Birmingham.”’ 

‘From the Roman invasion to the Tudor Period, 
British iron requirements were supplied from Ger- 
many. In 1310, however, Sheffield started to make 
steel. Edward III imposed taxes on foreign iron, 
and thus resuscitated home industry. It was, 
however, necessary to import iron to build New- 
gate Gaol in 1281, English iron being unreliable.’’ 

Most foundrymen should be familiar with the 
growth and decline of the Sussex iron trade, and 


the author rightly gave much prominence to this 
phase. It is not generally known that foundry 
flasks were first used in 1690, and that cast-iron 
pipes started being manufactured seriously in 
1614, when Britain provided the pipes for the great 
water mains at Versailles. 

The period, 1730 to 1800, was noted for the cast- 
ing of large bells. The great bell at Moscow was 
cast in 1733, under the supervision of a British 
moulder. It weighs 200 tons. 

Mr. Vickers, in a chronological summary, stated 
the outstanding features of metallurgical progress, 
but stopped at the introduction of the basic steel 
melting process, that is before the introduction 
of the electric furnace. In concluding, Mr. Vickers 
said ‘“‘the next 100 years the metallurgical world 
will no doubt hold great surprises if we could look 
into it. The foundries then will look back and 
smile at our present-day primitive methods and 
our knowledge, for they will then have overcome 
all our present metallurgical troubles.”’ 


Vote of Thanks. 

Proposing a vote of thanks to Mr. Vickers, Mr. 
J. B. Jounson said there could be no more fasci- 
nating study to foundrymen than the history of the 
early stages of iron production. He was afraid 
that present-day foundrymen had lost a great deal 
of the artistic skill which they undoubtedly for- 
merly possessed, probably due to the fact that the 
present was a commercial age when people were 
more interested in quantity than quality. He hai 
recently seen a statement that Dudley was not 
the first man to smelt iron with mineral fuel, but 
that he was anticipated by Darby, who came from 
Bristol, and carried on operations at Coalbrook- 
dale. 

Mr. D. WI krnson, in seconding the motion, 
said the art of founding was undoubtedly the oldest 
engineering science in the world. The casting of 
silver chains was mentioned in Isaiah. Those of 
them who had tried to make steel chains would 
appreciate the difficulty of casting them, and if 
some three thousand years ago they could cast 
silver chains they undoubtedly possessed very great 
moulding skill. In the interval it did not appear 
that they had made a great advance in that par- 
ticular direction. He had had the pleasure of 
examining the old firebacks which were fairly 
numerous in Sussex. In the Museum at Hastings 
there were some sixty or seventy very interesting 
specimens, and included some really beautiful ones, 
but he noticed that some of these old-time moulders 
originated troubles which were still with them 
to-day. One had made a fireback which was crude 
in design and fairly massive. It had been made in 
open sand, and it appeared that the spirit level 
had not been used correctly, as the casting was 
nearly half an inch thicker at one side than at the 
other. Only that day he had had occasion to speak 
to a man who had committed the same fault. Ap- 
parently the old moulders possessed a great deal 
of skill, in some cases more than we had to-day, 
but they lapsed into faults which even now we had 
not succeeded in curing. It was always interesting 
to try to discover what our ancestors made, and to 
see how they overcame their troubles. It sometimes 
aided in the solution of modern problems. 

The vote of thanks was heartily accorded, and, 
speaking in acknowledgment, Mr. Vickers agreed 
with Mr. Johnson that Darby played an important 
part in first smelting iron with coal. There was 
no doubt, however, thaf Dud Dudley invented the 
process. But he did not perfect it, and it was not 
until thirty years after his death that Darby 
brought the process to perfection. 

Diploma Presented. 

Before the meeting closed the President handed 
to Mr. Edward Longden the Institute Diploma 
for his Paper on ‘‘ The Relative Values of Feeders 
or Denseners in Grey Iron and Malleable Iron,”’ 
read before the Birmingham Branch on Decem- 
ber 13, 1923. 

In accepting the diploma, which he said he 
should prize more than any he had previously re- 
ceived, Mr. Longden expressed the opinion that 
the person who prepared a Paper learnt more about 
his subject even than his hearers. 


a 
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The Analysis of Grey Iron Foundry Alloys.—VIII. 


By H. H. S. 


Ferro-Silicon and Silicon-Spiegel. 

The use of ferro-alloys is rapidly extending in 
modern foundry practice. The application of 
scientific and efficiently organised control to 
industry has resulted not only in inereased pro- 
duction and standard of quality, but also in the 
production of standardised and uniform products, 
standardised and uniform in design, dimensions, 
finish, and composition. That uniformity or stan- 
dardisation which concerns chiefly the foundry 
metallurgist and chemist is that of composition ; 
he must be able to control the composition of 
many castings to comparatively fine limits accord- 
ing to official or implied specifications. The very 
important influence of silicon on the composition 
and properties of cast iron renders this element 
to the first position in respect of finality of con- 
trol; and the writer’s experience is that alloys 
such as ferro-silicon and silico-spiegel serve the 
purpose of ‘ fine adjusters ’’? admirably, controlling 
the silicon and manganese to a nicety. Further, 
these alloys are extremely useful for counteract- 
ing the effect of variations in the fractures of 
pig-iron in many cases. The addition of a few 
pounds of a ferro-alloy to a mixture enables one 
to control the composition of the metal to a degree 
of fineness practically unattainable without such 
additions; there is no difficulty in using these 
alloys. 

The analysis of ferro-alloys presents little diffi- 
culty, and for ordinary it is unnecessary to make 
a complete and detailed analysis, though the latter 
procedure is recommended when first commencing 
to employ such alloys or when buying from a fresh 
source of supply. Two or three complete analyses 
enables one to become thoroughly acquainted with 
the material one is using, later, determination of 
only those constituents which materially affect the 
mixture or metal is necessary. 


Total Carbon. 


The carbon contents of ferro-silicon and silicon- 
spiegel rarely exceeds 2.0 per cent., and as the 
amount of alloy used in iron-foundry practice is 
usually only a few pounds, the effect of the carbon 
upon the composition of the finished metal is very 
slight. When the carbon content is required, the 
total carbon percentage is invariably sufficient, 
and it is estimated upon 60-mesh sievings, the 
procedure being exactly as described for pig and 
cast iron. If the combined or graphitic carbon 
contents are required to be known, the former is 
best determined by the difference method already 
given under headings dealing with cast iron, and 
which involves actual] determination of the amount 
of graphitic carbon, the procedure is the same, 
except that when treating the sample with HN9., 
1 to 2 c.c. of hydrofluoric acid (HF) is added io 
aid disintegration of the sample under treatment. 

Silicon. 

It is well known that, generally speaking, ferro- 
silicon is made in two grades—‘‘high’’ and 
“low ” grades—according to the silicon contents. 
That employed in grey-iron foundries is usually 
the low grade, containing 15 to 20 per cent. Si; 
for this reason the analysis of low-grade material 
only will be dealt with. 

The method to be described is applicable to 
silico-spiegel as well as to ferro-silicon, and that 
which is recommended is a slight modification of 
Arnold and Ibbetson’s method. 

The following solutions are required: Concen- 
trated HCl, dilute HCl, 1-1, and concentrated 
HNO, (1.42 s.g.). The sample having been pre- 
pared as described in the first article of the 
series, a weight of 0.94 grammes is weighed off 
into a casserole or dish, as used in other silicon 
determinations. Add 50 e.c. concentrated HCl 
and 15 c.c. concentrated HNO,, cover imme- 
diately with a clock or cover glass, and after the 
violent effervescence has ceased, boil gently until 
the alloy is completely dissolved ; this takes about 
30 minutes. When decomposition appears com- 
plete, remove the casserole from the plate, and if 


no bubbles of gas are seen, solution or decom- 
position is complete. Add 100 c.c. water and heat 
to boiling, and filter immediately, using a 
12.5 c.m, ‘40’ paper. After the main solution 
has been filtered off, wash with H,O once, three 
times with 1 to 1 HCl and H,O alternately, wash 
the residue well into the apex of the paper. 
For routine work the filter paper and residue 
can be transferred to a porcelain, dried, ignited, 
and the silicon weighed as directed for silicon in 
cast iron. The weight of SiO, x 100 + 2 = 
per cent. silicon. 

If it is desired to work to a greater accuracy 
than 0.15 per cent., the filter and residue is 
transferred to a weighed platinum crucible and 
treated with HF and H,SO,, as described under the 
sub-heading ‘‘ Hydrochloric Acid Method ”’ given 
in Article IIT. The soluble silica contained in the 
filtrate is estimated by evaporating to dryness and 
proceeding according to directions given in 
Article III—“ Silica in the Filtrate.’’ 

The soluble silica may amount in some cases to 
0.20 per cent., the amount varying according to 
the method of treatment. It has been shown that 
the solubility is greater with the lower-grade 
alloys, less than 20 per cent, Si, than with the 
higher-grade alloys. 

It will be noted that the method does not in- 
volve evaporation to dryness, nor is such an opera- 
tion recommended, as baking increases the ten- 
dency of contamination of iron with the silicon, 
and is liable to cause the amount of soluble silica 
to increase, owing to the extra boiling necessary 
to free the silica from iron. 


Manganese. 

The bismuthate method is without doubt the 
best means of determining the manganese con- 
tents of these two alloys. The procedure for ferro- 
silicon is almost identical with the ordinary pro- 
cedure, except in the weight of sample; while for 
silicon-spiegel the solution of the sample is frac- 
tionated to give a convenient representative 
weight of sample. 


Standard Permanganate Solutions. 

The procedure recommended for making the 
standard solution of this salt is to sieve the per- 
manganate through a 30 sieve, which of course 
must be perfectly clean; the crystals retained on 
the sieve are used for making the solution. 
Sieving reduces the liability of decomposed 
material being included in the weight taken, and 
aids the obtaining of a solution which is of the 
correct, or very nearly correct, strength, i... 
deci-normal. Dissolve exactly 3.16 grammes in 
about half a litre of cold distilled water contained 
in a calibrated litre flask which is fitted with a 
stopper; shake frequently to aid solution, and 
when the KMnO, is completely dissolved, dilute 
to the litre-mark. Transfer the solution to a 
dark-brown or blue glass bottle fitted with a 
ground-glass stopper. By making the solution in 
the manner given, the writer has found that 
invariably it is correct deci-normal when employ- 
ing a good-quality salt, the crystals of which 
should be clean and lustrous in appearance. 

The titration of the permanganate against an 
accepted standard solution of another salt to 
check or ascertain the exact strength is a matter 
which should involve careful thought as to the 
possible correctness or value of such standardisa- 
tion. It is sheer waste of time to carry out such 
titrations unless one is assured that the salt com- 
prising the standard solution is of maximum 
purity, and certainly purer than the salt of the 
solution to be standardised: yet the standardisa- 
tion is more often than not carried out without 
consideration of these points. There are three 
fairly well-known methods of standardising potas- 
sium permanganate: (1) Titration against a solu- 
tion prepared from pure iron of Swedish type anc 
containing a known weight of iron; (2) titration 
against a known weight of iron contained in a 
solution of ferrous ammonium sulphate; and 


} 
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(3) titration against an exactly known strength 
solution of sodium oxalate (Na,C,0,). 

The first method, while it may be carried out 
to an extremely accurate degree, is not very 
applicable to routine work, owing to the length of 
time required in preparing the iron solution, 

The second method is more applicable to routine 
work than the first, and is largely used by some 
chemists; nevertheless, it possesses two important 
disadvantages, namely, purity of the ferrous salt 
which is often less than permanganate, and the 
solution undergoes decomposition (oxidation) on 
standing, and so rendering the solution useless, 
as an absolute standard, after a short time. 

The third method is the easiest and most reliable 
to employ. Sodium oxalate can be purchased 
which is of a high degree of purity, and the salt 
does not undergo decomposition either in the solid 
or in solution at normal temperatures; further, 
it can be safely heated to at least 120 deg. C. 
without decomposition, which is a very useful 
property, since it enables one to heat to 120 deg. 
C. to drive off moisture, and so ensure a constant 
and correct composition. Sodium oxalate has no 
water of crystallisation and is not hygroscopic. 


N/10 Sodium Oxalate, 

To prepare this solution heat 5 grs. of 
the salt, contained on a _ watch glass, for 
30-60 minutes at 120 deg. C. in an air oven. 
When cool, weigh off exactly 1.675 grs. and trans- 
fer to a 150-c.c. beaker; add about 75 c.c. of 
water, and then the equivalent of 25 c.c. of con- 
centrated H,SO, in diluted form. Warm (70 deg. 
C.) the mixture until the salt is completely dis- 
solved, then cool it to normal temperature and 
transfer to a 250-c.c. calibrated flask; wash the 
beaker out with cold H,O, adding the washings to 
the flask; make up the volume to exactly 250 c.c. 


Standardisation of Potassium Permanganate by N10 
Sodium Oxalate 


Fill one 50-.c. burette with the permanganate 
solution and one with oxalate solution. The 
burettes should previously be washed out with a 
little of the respective solutions. Into a 250-.c. 
conical flask run 25 c.c. of the sodium oxalate, 
add about 25 c.c. H,O, and heat to 70 deg. C. 
From the other burette allow 10 c.c. or so of the 
KMn0O, solution to pass into the hot oxalate solu- 
tion; the titration is continued until the solution 
in the conical flask develops a definite pink tinge 
which must be permanent. If during titration 
the reaction becomes sluggish, the solution should 
be warmed to about 70 deg. C. again. The result 
of the titration should be that the solutions 
balance one another, and usually this is the case 
if the salts used are pure and care is employed 
when making the solutions. If the permanganate 
is too strong it can be diluted to the correct 
strength in the following manner :— 


Assuming that 25 c.c. of = sodium oxalate 


requires 24.5 c.c. of permanganate to complete the 
reaction (or titration), it follows that every 
24.5 c.c. must be diluted to 25 c.c. by the addition 
of 0.5 ¢.c. of H,O. To do this, the remaining 
volume of KMn0O, is carefully measured by means 
of a calibrated measuring cylinder. Now suppos- 
ing that volume equals 925 ¢.c., then this will 


require a = 37.76 half (0.5) c.c.s., or 18.88 


c.c.s., say, 19 ¢.c.s. of H,O to be added to make 
the total volume a _ truly a potassium 
manganate solution. 

The writer does not favour the use of the alter- 
native method, that of merely calculating the 
actual strength of the permanganate to a unit and 
fraction of deci-norma] and mathematically reduc- 
ing the titration figures obtained in the manganese 
estimation to figures which would be obtained on 
a correctly deci-normal solution. In the hands 
of the skilled analyst, the foregoing method may 
be the most rapid; but in laboratories where 
juniors are employed on such determinations, 
much confusion is likely to arise, especially as 
tbe figures obtained for the ferrous ammonium 
sulphate solution have almost invariably to be 
corrected, as will be indicated later. Complica- 
tions of figures often lead to serious errors 
expressed in results, therefore it is wise in 
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all cases to reduce everything to simplicity as far 
as possible, especially in respect of calculations. 
The potassium permanganate should—and can— 
be made exactly deci-normal so as to simplify 
comparison and standardisation of the ferrous 
ammonium sulphate solution as well as calcula- 
tion of the result; the former solution will keep 
to a definite strength for two to three months if 
stored as advised. The ferrous solution’ changes 
rather rapidly compared with KMn0O,, and _ it 
must be standardised at least once a week. The 
safest plan is to let it stand, after preparing, 
for about a week before standardising. 


N/10 Ferrous Ammonium Sulphate Solution. 

This solution is prepared from the purest 
obtainable crystals of the salt, which should be 
light green in colour and free from brown colour- 
ations which indicate partial oxidation, dehy- 
drated or partially dehydrated crystals which are 
whitish in colour should not be used. Weigh out 
39.20 grs. of crystals, transfer them to a 500-c.c. 
beaker, and add about 200 c.c. of distilled H,0; 
stir until the salt has completely dissolved, to the 
solution add dilute H,SO, to the extent of 
25 c.c.s. of the concentrated acid. Cover the 
beaker and cool the whole to normal temperature, 
transfer the solution to a litre flask, and dilute 
to 1 litre exactly; the solution should be stored 
in a dark-brown or blue glass bottle. The stan- 
dardisation of the ferrous salt solution will be 
dealt with when dealing with the titration of the 
sample. 

For ferro-silicon weigh off 0.55 grs. of sample 
and transfer to a 150-c.c. T.F. beaker; add 
40 ¢.c. 1 to 1 HNO,, place a cover glass over the 
beaker top, and heat gently for about 15 minutes; 
then add about 1 c.c. of H.F. and continue heat- 
ing until the sample is completely decomposed, 
boil to about half the volume and dilute to 
approximately 40 c.c. Filter off the residue of 
carbon and silica through a pulp filter of ‘‘ 40”’ 
paper, by suction after transferring the residue 
to the pulp, wash out the beaker with 2.0 per 
cent. HNO,, passing the washings through 
the filter; wash the filter once with 2.0 per 
cent, HNO, and then transfer the filtrate to a 
250- to 300-c.c. conical flask, keeping the bulk 
below 70 c.c. The filtrate is now heated to boil- 
ing, and then small portions of sodium _bis- 
muthate—enough to lie on the tip of a pocket- 
knife blade—are added to oxidise the carbonaceous 
matter. When oxidation is complete, shown by 
the momentary pink colour given to the solu- 
tion, giving place to a brown precipitate of 
manganese peroxide, clear the solution by the 
addition of a little ferrous-sulphate solution, as 
directed for the estimation of phosphorus in 
east iron. Boil the solution for about three 
minutes to drive off any nitrogen oxides; cool the 
solution thoroughly, add 2 grs. of sodium _bis- 
muthate, insert a plain rubber bung in the flask, 
and shake well for about two minutes; this aids 
considerably rapid conversion and oxidation of 
the manganese to permanganic acid. If the solu- 
tion is only shaken round a little, the estimation 
takes much longer to complete; vigorous shaking 
for some little time and allowing the residue to 
settle for 15 to 20 minutes usually ensures com- 
plete conversion of the manganese after filtering 
and repeating the operation once only. 

After allowing the solution and residue to 
stand for the length of time stated, the clear 
liquid is decanted off on to a pulp filter and 
filtered by suction; add about 25 c.c., 2.0 per 
cent. HNO, to the flask, shake vigorously and 
allow to stand as before; in the meantime 
the filter is washed once or twice with 2.0 per 
cent. HNO, until it shows no pink colour. 
Again decant the solution from the flask, and to 
ensure that the manganese has all been removed, 
add a further quantity of HNO, to the flask and 
treat as before. Usually it will be found that 
there is only a very slight pink colour, if any, 
in the clear solution, and as it only represents a 
trace of manganese, this third solution can be 
ignored. The pulp is washed until the whole of 
the manganese is washed out; at this point it 
should be noted if any bismuthate has percolated 
through the pulp, if so there is possibly some in 
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the filtrate, which if is the case the filtrate 
should be re-filtered, as the presence of bis- 
muthate in the filtrate will obviously cause incor- 
rect results. The filtrate is diluted to 200 to 250 
c.¢c.s., after transferring it to a 500-c.c. beaker 
or beaker flask. 

The Titration. 

If the ferrous-ammonium sulphate and _potas- 
sium-permanganate solutions are truly deci-normal, 
the titration is proceeded with immediately as 
described below, but invariably the ferrous solu- 
tion requires standardising first. To standardise 
the latter solution, run from a burette exactly 
25 c.c. of the ferrous solution, dilute to about 
twice the volume with cold H,O, and titrate with 


the * permanganate solution until the solution 


assumes a very delicate pink tint; repeat the 
operation to check the first titration, and in both 
eases note the burette readings.. The strength of 
the ferrous solution compared with the per- 
manganate solution is now known in terms of 
cubic centimetres, so that if it only requires 
19.5 c.c.s. to counter-balance 20 c.c. of ferrous 
solution, 1 ¢.c. of the latter equals only 0.975 


c.c.s. of 
10 


0.975 c.c.s. of A ferrous solution. 


KMn0O,, or 1 c.c, is equal to only 


The solution containing the manganese is now 
titrated with the standardised ferrous solution 
until the pink colour is destroyed; when this is 
done, add 3 to 4 c.c.s, in excess, note the burette 
reading; now run in permanganate solution until 
the solution assumes a faint and permanent pink 
colour. 

If the titrating solutions are exactly deci- 
normal, the c.c.s. of permanganate required to 
neutralise the excess ferrous ammonium sulphate 
are subtracted from the total number of c.c.s. of 
the latter solution used, and the quotient repre- 
sents the actual amount of ferrous solution 
required to react with the manganese present in 
the sample. Each ¢.c. so required equals 0.20 per 
cent, of manganese. 


Silico-Spiegel. 

Weigh out 0.55 grs. and follow the procedure 
given for ferro-silicon until after the operation of 
boiling, after the addition of ferrous sulphate to 
clear the solution, and cooling to normal tem- 
perature; transfer to a 250-c.c. flask and dilute to 
the mark, shake well, and withdraw 50 c¢.c.s. by 
means of a pipette, allow it to run into a conical 
flask, add 25 c.c. 1 to 1 HNO,. Proceed as 
described for ferro-silicon, until the solution is 
ready for titrating; it is then necessary to dilute 
copiously with H,O to, say, 300 to 350 c.c.s. before 
titrating. 

The amount of solution treated represents a 
sample weight of 0.11 grs., so that in this case, 
if the solutions are deci-normal, 1 c.c. of ferrous- 
ammonium sulphate equals 1.0 per cent. of 
manganese. 

Should the ferrous solution not be deci-normal, 
then the total number of c.c.s. used of this solu- 


tion are corrected to their equivalent of = 
before subtracting the c.c.s. of potassium per- 
manganate. 


For example, assuming that the ferrous solution 


is only 0.975 Be 1 c.c. being equal to 0.975 c.c. 


of a = solution, and 25 ¢.c. is the total number 


of c.c.s. used, and 3.2 ¢.c. the amount of per- 
manganate, the determination being manganese in 
a_ silico-spiegel sample, the percentage of man- 
ganese equals: 25 x 0.975 = 24.38 — 3.2 =21.18 
per cent., and not 25 — 3.2 =21.8 c.c,. = 21.80 per 
cent., as would be the case if the solutions had 
been exactly deci-normal. 

The same method of calculating applies to ferro- 
silicon. 

In some cases where the silicon in the latter 
alloy is above 15.0 per cent., it is advisable to use 


0 solutions, when the manganese value for each 


1 
c.c. will, of course, be half the value, namely, 
0.1 per cent. on a 0.55-gramme sample. 
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The B.H.P. Co.’s Works in Australia. 


In the course of a lecture on “ Mining and 
Metallurgy in Australia,’ delivered by Mr. 

. W. Gepr before the Birmingham University 
Metallurgical Society on Monday last, details 
were given of the operations of the Broken Hill 
Proprietary Company at their Newcastle Works. 
It was pointed out that there were four large iron 
deposits in the Neweastle (N.S.W.) neighbour- 
hood, chiefly consisting of hematite, the estimated 
proved ore being 180,000,000 tons. The best ore 
carried 69 per cent. of metallic iron with an 
average manganese content of 1 per cent. From 
10,000 to 17,000 tons per week was mined. The 
ore-mining equipment had a daily capacity of 
3,000 tons. The Newcastle coke-oven plant cor- 
sisted of 224 ovens with the necessary by-product 
auxiliaries. The Company operated three moder” 
blast furnaces with a smaller furnace for the pro- 
duction of ferro-manganese and special foundry 
irons. The furnaces were respectively 85 ft., 
86 ft., and 90 ft. in height. Coke was railed 
direct from the coke ovens to the furnaces in 
lj-ton cars, and discharged direct into the fur- 
nace skips. The furnace charge consisted of 5 
tons of coke delivered to the bell in four skip 
loads, and the ore and flux charge—17,000 Ibs. of 
ore, 4,400 lbs. of limestone, 400 lbs. of sandstone, 
and 1,600 lbs. of open-hearth slag return. Each 
furnace was capable of producing 3,000 tons of 
basic iron per week. In addition to the basic iron 
for steel-making furnaces, the Company sold large 
tonnages of foundry iron. Any of the furnaces 
could be changed over to foundry-iron production. 

The open-hearth plant consisted of seven 60-ton 
furnaces and two mixers each of 300 tons capacity. 
Each furnace was fired with four Morgan 10-ft. 
continuous gas producers, each of which would 
gasify 940 lbs. of coal per hour. Owing to the 
regularity of the ore, it was said that phosphorus 
and sulphur troubles were practically unknown. 
The furnaces produced 1,000 tons per week, the 
average charge being 73 per cent. of pig-iron and 
27 per cent. steel scrap. 

The mills consisted of a blooming mill, a rail, 
structural and billet mill, three merchant mills, 
and a rod mill. The standard ingot weighed 34 
tons, and was railed direct to the soaking pits on 
a narrow-gauge track, the soaking pits and bloom- 
ing mill being parallel to the open-hearth. The 
pits were fired with producer gas. The blooming 
mill was a 35-in, 2-high reversing mill, driven by 
an engine of 12,000 h.p. at 160 Ibs. steam pressure. 
The mill building was equipped with two 60-ton 
overhead cranes. 

The rail mill had 28-in. rolls and consisted of 
four stands in one line, three stands being 3-high 
and the fourth being the finishing set 2-high. 
All rails were inspected by Government officials, 
and the conditions of rolling rails to Australian 
Standard Specifications were considered severe. 
The merchant mills group consisted of an 18-in. 
mill in one building and a 12-in. and an & in. 
mill in another building, with a rod mill. The 
bloom mill could produce 8,000 tons per week, the 
rail mill 4,000 tons, and the merchant mill 2,500 
tons of shapes and billets. 


At THE Encrneers’ Cius, London, on November 7, 
Colonel N. T. Belaiew read a paper before the members 


of the Institution of Aeronautical Engineers on ‘“‘ Steel 
v. Lighter Alloys.’’ 


Some TWENTY MEMBERS of Newcastle Junior Section 
of the Institute of Foundrymen, on Saturday last, 
visited the Atlas Foundry, Dunston. They were 
received by Mr. M. E. Gallon, proprietor, who 
conducted the party over the works. A meeting of the 
Section was held later, at which Mr. Rang presided, 
and Mr. F. Hudson gave a paper on ‘‘ The melting and 
casting of high duty irons (including semi-steel).’’ 

THE ENGINE WORKS department of Sir W. G. Arm- 
strong, Whtworth & Company, Limited, has secured 
a contract from the Dundee Harbour Trust for the 
supply and erection of a new steel bridge caisson for 
the Camperdown Dock entrance, Dundee. The caisson, 
which is to replace an existing one, is to be delivered 
and set in position within five months from the date 
of the placing of the contract. The caisson will be 
built at the company’s Walker Shipyard and towed 


. round to Dundee. 
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Trade Talk. 


CONSIDERABLE DAMAGE was caused by an outbreak of 
fire which took place on November 6 in the premises 
of Hutéon’s, Limited, engineers, 130, Kelvinhaugh 
Street, Glasgow. 

A Licence under the Non-Ferrous Metal Industry 
Act has been granted by the Board of Trade to the 
Perry Barr Metal Company, Limited, Holly Lane, 
Perry Barr, Birmingham. 

CONSIDERABLE DAMAGE was done to the foundry at 
Messrs. Jones's Metal Works, Mary Street, Birming- 
ham, as a result of a fire which recently broke out 
during casting operations. 

Swan, Hunrer & WicHam-RicHarpson, LrmiTzp, 
have taken a contract for two cargo steamers for the 
Great Western Railway Company. The vessels are 
about 250 ft. in length and of about 5,000 tone each. 

AT A MEETING of the Manchester Geological and 
Mining Society, held on Tuesday last, the president 
(Prof. Owen T. Jones) delivered his presidential 
address, the subject of which was “ Fossil Zones in the 
Carboniferous Rocks.” 

A FURTHER CONFERENCE has been arranged to take 
place at Glasgow to-day (Thursday), between 
the representatives of the National Light Castings 
Ironfounders’ Federation and the Negotiating Com- 
mittee of the twelve unions concerned in the wages 
application. 

HE GENERAL Exectric Company, Limirep, have 
been advised that the South African Railways have 
accepted their tender for supplies of Osram lamps for 
the ensuing twelve months. The contract was lost to 
this country some years ago, and has since been held 
by foreign firms. 

THE FOREIGN IRON ORE TRAFFIC at Maryport has 
been quieter than usual this month. There has only 
been one arrivai, and the imports at the Senhouse 
dock for October have only amounted to 3,500 tons, 
against 11,130 tons for September and 7,900 tons at 
the corresponding period of last year. 

Ir MAY BE REMEMBERED that in 1921 there was some- 
thing of an agitation against the withdrawal of the 
graut to Finsbury Technical College by the London 
County Council, and consequently a threatened closing 
down of the College. In electrical engineering in par- 
ticular, and no less so in chemistry and mechanical 
engineering, Finsbury Technical College has a name 
among educational institutions which is probably 
unique. As the result of the agitation the London 
County Council decided to continue a grant of £10,000 

r annum for five years, expiring on July 31, 1926. 

he Council has definitely informed the authorities at 
Finsbury, however, that this grant will not be renewed. 
Thus the question as to the future of the College is 
once more raised. The Institution of Electrical Engi- 
neers has promised its support, and the Institution of 
ekonkel Engineers has appointed a committee to 
look into the matter, whilst strenuous efforts are being 
made on the chemical side to prevent the closing down 
of the College. 

AT THE WORKS of the ‘Sentinel’? Wagon Works 
(1920), Limited, Shrewsbury, on Wednesday, our re- 
presentative had an opportunity of witnessing an in- 
teresting demonstration of the Sentinel roadless ‘trac- 
tor, which this firm have developed in conjunction 
with Messrs. Roadless Traction, Limited, Hounslow, 
who are specialists in track-laying equipment. The 
tractor, which is unique in many ways, is of the ‘“‘ half- 
track” type, i.e., the greater part of the weight and 
the entire drive is taken by track units at the rear, 
while the normal front wheels support the front of the 
machine and are used for steering. The disposition of 
the weight-carrying axle of the track unit is such that 
the weight on the front wheels is only sufficient to 
enable the machine to steer, and, therefore, the wheels 
do not impose any serious limitation when crossing 
rough or soft ground. The tractor is steered entirely 
by the front wheels, and even when turning in maxi- 
mum lock there is no skid or sideways slip of the 
tracks over the ground. Under all conditions of rough 
or uneven ground the weight is evenly distributed 
over the bogie rollers, and it is, therefore, impossible 
for the joints of the track to be subjected to excessive 
vertical loads, which are a source of considerable wear 
and tear on commoner types of endless track vehicles. 
The shoe plates of the track are steel castings. The 
links are of forged steel suitably heat-treated. The 
joints consist of a hardened and ground steel pin 
working on a hardened and ground steel bush. The 
links are so machined that after the bush, which is 
spherical on the outside, is inserted in the bore of 
the male end of the link, the metal can be pressed 
over the spherical portion so forming a simple and 
efficient form of universal joint. The effect of this 
construction is that in addition to being able to bend 
round the sprocket and idler the track can flex later 
ally, and each shoe plate can adapt itself to the general 
lie of the ground it rests on. The tractor can de- 
velop from 60 to 65 h.p., and has a draw-bar pul] of 
between five and six tons. 


NoveEMBER 20, 1924. 


Obituary. 


Mr. C. Jenkinson died recently at his resi- 
dence at 147, Sticker Lane, Bradford. The deceased 
was associated with the business of William Jenkinson 
& Son, metal brokers. 

Mr. J. D. Jack, who died at Danbanx, Shields Road, 
Motherwell, aged 74 years, was the late forge manager 
of David Colville & Sons, Dalziel Steel Works. 
Motherwell. 

Str ARCHIBALD the eminent geologist, died 
at his residence, Shepperds Down, Haslemere, Surrey, 
last week, at the age of 89. He was born in Edin- 
burgh on December 28, 1835, the first year in which 
the Government gave a grant towards the Geological 
Survey. He was intended for the banking profession, 
but by some papers he had written as a boy on the 
geology of Arran he had attracted the attention of 
Hugh Miller, and before reaching the age of 
Geikie joined the Geological Survey for Scotland. In 
1867 it was constituted a separate establishment, and 
young Geikie was appointed Director. A few years 
later he became Professor of Geology and Mining at 
Edinburgh University, and he held the post for ten 
years, relinquishing it in 1881 to succeed Sir A. C. 
Ramsay as Director-General of the Geological Survey 
of the United Kingdom and Director of the Museum 
of Practical Geology in Jermyn Street. 


Company News. 


Richardsons, Westgarth & Company, Limited.—In- 
terim dividend, 25 per cent. 

South Durham Steel and Iron Company, Limited.— 
Dividend, 10 per cent., less tax. 

Allen Everitt & Sons, Limited.—Interim dividend. 
6s. per share on ordinary shares. 

Electric Construction Company, Limited.—Interim 
dividend, 6 per cent. per annum on ordinary shares. 

Cumberland Welding Company (Bristol, 1924), 
Limited, Cumberland Basin, Hotwells, Bristol.—Capita! 
£500 in £1 shares. Directors: F. W. Leach and B. W. 
Hooper. 

Griffiths & Boyd, Limited.—Capital £1,000 in £1 
shares. General and mechanical engineers, etc. 
Directors: T. Griffiths and F. J. Boyd. Solicitor: E. 
Davies, 9 and 10, Gower Street, Swansea. 

Brown, Bayley’s Steelworks, Limited. — Profit. 
£41,860; debit balance brought forward, £15,066; six 
months’ dividend on preference shares, £12,500; avail- 
able, £14,293; five months’ dividend on preference 
shares, £10,416, discharging arrears down to July 31, 
1922; carry forward, £3,877. 

Weardale Lead Company, Limited.—Profit, £22,432; 
writing down plant, property and machinery account, 
£3,251; reserve for corporation profits tax, £450; 
interim dividend, 1s. per share, £4,895; final dividend. 
2s. per share (making 15 per cent. for twelve months), 
£9,791; carry forward, £8,152. 


Contracts Open. 


Burnham-on-Crouch.—585 yards 3-in. cast-iron water 
main, class B. S. and S., coated Dr. Angus Smith’s 
solution, for the U.D.C. Mr. J. Cook, surveyor, 10. 
High Street, Burnham-on-Crouch. 

Dewsbury, November 24.—Penstocks, floating arms, 
valves, etc., for the Corporation. Messrs. J. Diggle & 
Son, 14, Brown Street, Manchester, or Mr. H. Dearden, 
borough engineer, Town Hall, Dewsbury. (Fee, £1 1s., 
returnable. ) 

Dublin, November 25.—Stores, for six months com. 
mencing January 1, for the Great Southern and 
Western Railway (Ireland) Company. The Stores 
Superintendent, General Stores Department, G.8. and 
W.R., Inchicore, Dublin. (Fee, 6d.) 


Personal. 


Mr. G. P. Barker has been elected a director of the 
Fellows Magneto Company, Limited, in place of Mr. 
J. J. Middleton. 

Herr Fritz Tuyssen has been elected president 
of the German Raw Steel Association, which has 
decided to reduce in December the output by 20 per 


cent. 
Wills. 


Howet, F., of Dingle Lane, Liverpool, 
£20,442 
Houpinc, J., chairman of John Holding 
& Company, Limited, steel forgers and 
manufacturers, Savile Street, Sheffield £12,801 
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SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all requin~ 
ments. CASTINGS of all kinds and of Largest Sizes. _FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tea. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 


CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. 
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Telegraphic Address: “‘Steel, Glasgow.” 


STEAM TURBINE HEATER UNITS 


The Fan is driven by a turbine, and the exhaust 
steam trom the latter is used to heat the air. The 


x 
: 
ay 2 


Fan driving power is thus provided free. 

On account of its flexibility and 

Pays back the ease with which it i imetalied, 
the “ Sirocco” Steam Heater Unit 

what it costs. is an ideal method of heating 


Factories and Workshops. 
THE STEAM THAT DRIVES THE FAN HEATS THE AIR, 


DAVIDSON & CO., LIMITED 


SIROCCO ENGINEERING WORKS, BELFAST 


LONDON BIRMINGHAM MANCHESTER GLASGOW BRISTOL CARDIFF NEWCASTLE-ON-TYNE 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams ; “LOWOOD, DEEPCAR.” 


TRADE: 
~ 
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IRON AND STEEL MARKETS. 


Pig-iron. 

MIDDLESBROUGH.—Business in the Cleveland 
iron market during the current week has been well 
maintained on an active scale, with prices again 
evidencing a tendency to increasing ness, and 
buying on forward account in steadily expandin 
volume. Up till recently it was considered doubtfu 
whether even the present restricted output could be 
disposed of. Now, however, there is every indica- 
tion that it will be fully absorbed by consumption, 
a from the larger quantities that will probably be 

orbed in the works themselves as a result of the 
improvement in the manufactured iron and steel trade. 
Prices at this week’s market continued steady, No. 3 
G.M.B. being quoted at 82s. per ton, both for prompt 
and forward, with No. 1 scarce at 87s.; No. 4 foundry 
8ls., and No. 4 forge 80s. per ton. 

In the Tees-side market for hematite, buying is also 
on a much freer scale, and an improved demand from 
the Continent is in evidence. On Tuesday’s market East 
Coast mixed numbers could not be bought below 
88s. 6d. per ton, and the No. 1 qualify was 89s. per 
ton. On the North-West Coast values are unaltered, 
with Bessemer mixed numbers at 100s. ton de- 
livered at Glasgow, 102s. 6d. per ton delivered at 
Sheffield, and 109s. per ton delivered at Birmingham. 

LANCASHIRE.—Corresponding with the movements 
in other markets, buying of foundry iron in this area 
has also evidenced a marked improvement, with the 
result that an advance of 2s. 6d. per ton has been 
fairly general in quotations all round. Consequently 
the price now quoted for common No. 3 foundry iron 
in Manchester is 90s. per ton, although occasionally 
some sales are reported at a little less. Sellers of 
Scotch foundry iron are much firmer than they were, 
and the lowest price quoted here is 107s. 6d. per ton, 
but, of course, the ordinary ironfounder cannot afford 
to pay 17s. 6d. more for Scotch than for common iron. 

THE MIDLANDS.—<At Birmingham last week the 
market for foundry iron was fairly active, some makers 
having booked up their present output of foundry 
iron for two or three months ahead. The Derbyshire 
and Northants. furnaces have done particularly well, 
and their present figures of 82s. 6d. and 76s. respec- 
tively, f.o.t., are very firm, while no concessions are 
being made. 

SCOTLAND.—The recent improvement in demand 
for foundry iron has been well maintained, with No. 3 
quality still quoted at 90s. furnaces. Consumers con- 
tinue to take a somewhat be‘ter interest in forward 
business, and, although the quantities involved are 
not substantial, some moderate purchases have been 
made for delivery over the next two to three months. 


Scrap. 


So far the activity experienced in the pig-iron trade 
has not extended to the markets for other foundry 
material, the inquiry for scrap metal continuing un- 
satisfactory, with prices practically unchanged. In 
Scotland, however, machinery cast-iron scrap is in 
fairly good demand, and some tonnage has changed 
hands at 90s. and second quality 5s. per ton less. 
Large pieces of cast iron, suitable for steelworks, are 
77s. 6d. to 80s. per ton, with a fairly good demand. 
Old cast-iron railway chairs are 85s. 


Metals. 


Copper.—Movements in standard metal during the 
past week have been within very moderate range, 
with the tendency of values still towards higher 
values. Consumers in America have bought on a 
moderate scale, but mostly for early delivery, and it 
is generally believed that the placing of further orders 
on a liberal scale is a necessity of the coming weeks. 
Current quotations :—Cash : Thursday, £63 17s. 6d. ; 
Friday, ; Monday, £64 5s.; Tuesday, £64 2s. 6d. ; 
Wednesday, £64 2s. 6d. 

Three Months : Thursday, £65; Friday, £65; Mon- 
ay, £65 5s.; Tuesday, £65 2s 6d.; Wednesday, 


Tin.—Due to the increasing confidence in the statis- 
tical position values for tin continue to gain in 
strength, while substantial buying is also experienced 
both on dealers’ and speculative account. The follow- 
ing statistics are published by Ricard and Freiwald 
on October 31 :—Visible supply, 18,121 tons; monthly 
supplies, 7,369 tons; monthly deliveries, 8,636 tons. 
Current quotations :—Cash: Thursday, £256 
Friday, £257 15s.; Monday, £260 10s. ; Tuesday, 
£257 15s. ; Wednesday, £257 15s. 

Three Months: Thursday, £259 10s.; Friday, 
£260 12s. 6d.; Monday, £263 2s. 6d.; Tuesday, 
£260 15s.; Wednesday, £262 5s. 

Spelter.—In their usual weekly review, Rudolf Wolff 
state :—Since our last report there has been a moderate 
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turnover on our market, and prices have risen slightly. 
The rise is due partly to reports that conditions on 
the Continent are improved; that a better demand is 
being experienced there, and producers and holders 
are a, reserve. urrent quotations :— 
Ordinary : ursday, £35 7s. 6d.; Friday, £35 10s. ; 
Monday, £35 12s. 6d. ; Tuesday, £35 11s. 3d. ; Wednes- 
day, 8s. 9d. F 
Lead.—The market for soft foreign pig continues, 
firm, while the heavy demand from consumers recently 
experienced shows no signs of abating, and lead is 
going into consumption at an almost unprecedented 
rate. Current quotations :—Soft foreign (prompt) : 
Thursday, £39 15s.; Friday, 15s.; Monday, 
£39 17s. 6d.; Tuesday, £40; Wednesday, £39 15s. 


ILLNESS OF THE GENERAL SECRETARY. 


We very much regret to announce that Mr. W. G. 
Hollinworth, the General Secretary of the Institu- 
tion of British Foundrymen, is seriously ill. 


B.C.LR.A.—Continued from page 432. 


Publications. 

The publication of periodical Research Bulletins 
has been discontinued, and research reports will be 
issued as and when complete. The first three of 
these have been issued. 

The ‘‘ Bureau Bulletin” thus becomes the regular 
periodical issued by the Association, and will be 
issued quarterly, numbers 2, 3, 4 and 5 having 
appeared during the year 

Reports from other sources bearing closely on 
the work of the Association are issued to members 
as occasion requires. 

Finance. 

A statement of the audited accounts and balance- 
sheet for the year under review, accompanies this 
report. The income is higher than that of either 
of the previous years, and the Council has not 
hesitated to assure the Department of Scientific 
and Industrial Research that the income for the 
first five years will reach the minimum necessary 
to qualify for receipt of the full Government 
Grant. The balance in hand is fully mortgaged 
in the extension of the research programme, and 
further extension will be undertaken as soon as 
the financial position is sufficiently strong. 

A conservative policy has been adopted with 
regard to the assets of the Association, and depre- 
ciation figures have been adopted by the auditors 
which will prevent the library, office furniture and 
equipment standing at an undesirably high value. 

Cc 

The Council reiterates its conviction that the 
engineering and ironfounding industries of Great 
Britain sorely need the services of a co-operative 
research organisation like the Cast-Iron Research 
Association, which seeks not to displace any 
existing private research laboratory, but to con- 
duct work on problems common to the whole 
industry, which will enable it more effectively to 
meet foreign competition both in matters of quality 
and of price. During the last twelve months many 
indications have been given of important technical 
developments in the ironfounding industries, 
particularly in Germany, France and the United 
States, and there is serious danger that unless 
this country systematically pursues research work 
and covers its discoveries by means of patents, the 
ironfounding industry of the country may be com- 
pelled for some considerable time, through patent 
royalties, etc., to pay tribute to other countries 
where the business of making use in industry of 
scientific discoveries is more fully appreciated 
than is the case in the United Kingdom. 

The report is signed by H. B. Weeks, Chairman 
of Council, and J. G. Pearce, Director and 
Secretary. 


ELECTION OF PRESIDENT. 


Sir John Dewrance, K.B.E., Chairman of Bab- 
cock & Wilcox, Ltd., and of the firm of Dewrance 
& Company, Great Dover Street, was to-day 
(Thursday) elected President of the British Cast 
Tron Research Association. Sir John Dewrance is 
also Chairman of the Non-Ferrous Metals Research 
being conducted at the National Physical 
Laboratory. 
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